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THE PRESENT STATUS OF PERNICIOUS ANEMIA; 
EXPERIENCE WITH 600 CASES OVER 
EIGHT YEARS * 


By Cyrus C. Sturais, F.A.C.P., 


INTRODUCTION 


Ir is not the purpose of this article to present new and detailed data con 
cerning pernicious anemia, but merely to give a number of conclusions deal 
ing with some aspects of the etiology, diagnosis, prognosis and treatment 
of the disease which are based upon an experience with over 600 patients 
whom we have observed during the past eight years he remarkable de 
velopment of our knowledge of this conditio uring the last decade con 


> 
1 1 


stitutes one of the most brilliant chapters in the history of medicine, for not 
only has a means been found of controlling a condition which had hitherto 
been considered fatal, but new fundamental facts of importance bearing on 
the physiology and pathology of many other blood diseases have been 
brought to light. 

It has been firmly established, mainly through the 1 vestigations of W 
B. Castle and his collaborators, that the cause of the anemia is a lack, o1 
diminished amount, of an unidentified, enzyme-like substance, which is 
secreted by the mucosa of the stomach. ‘This has been called the intrinsic 
factor which functions normally to control the rate of red blood cell pro 
duction in the bone marrow. When there is a decreased amount or absences 
of this substance, the rate of blood production is diminished and an anemia 
results. Almost all students of the disease agree that the work of Castle is 


sound and has solved, at least in part, the problem of the etiology of thi 


disease. His work has opened up an entirely new relationship between the 
gastrointestinal tract and blood formation which points the way to many 
new experimental approaches of studying blood diseases 

A detailed discussion concerning the diagnosis of pernicious anemia 1s 
hot within the province of this paper, but several important diagnostic points 
should be emphasized which have arisen from a study of this group of pa 
tients. In the first place, not one single patient of this group has had fre 
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hydrochloric acid present in the gastric secretion, even following stimula- 
tion with histamine. Many thousand gastric analyses have been reported in 
the literature and in only an occasional case has “ free” hydrochloric acid 
been reported. An achlorhydria, therefore, is essential to the diagnosis o| 
true Addisonian anemia, and the presence of this acid in the gastric secr 
tion practically eliminates it from consideration as a diagnostic possibility 
It is impossible to say why several cases, of many, have been reported as hay- 
ing free acid, but two possibilities can be suggested: (1) that the patient did 
not have true pernicious anemia but some other type of macrocytic anemia 
(such as cirrhosis of the liver), and (2) that for some unknown reason 
free hydrochloric acid is actually present in the gastric secretions of an 
occasional patient with true pernicious anemia. Concerning the gastric 
secretions it can also be stated that in our experience free hydrochloric acid 
never returns when the patient has a complete hematopoietic remission 
although the gastric complaints almost always subside at this time. [rom 
a diagnostic standpoint it should also be emphasized that, in addition to th 
usual symptoms of any anemia, such as weakness, pallor, dyspnea and pal- 
pitation, there is another symptom which should almost always be present 
hefore the diagnosis of pernicious anemia can be made, and this is numbness 
and tingling of the hands and feet. This may be the initial symptom of 
the disease, but if not, it occurs at some time during its course in 90 per cent 
of the patients. If this complaint is lacking, it arouses a strong suspicion 


that the patient is suffering from some other variety of anemia than the 


pernicious type. Recurrent glossitis is also a symptom which has long 
been recognized as occurring in pernicious anemia but it has not been ap 
preciated that it occurs in fully two-thirds of the patients. It likewise may 
be an inaugural symptom and precede the anemia by several years. 

grief reference only will be made to the changes in the blood. A care- 
ful study of our patients has confirmed the opinion of others that the most 
typical morphological change in the peripheral blood, at all stages of the 
anemia, is the presence of large oval red blood cells, or, as is said, a macro- 
cytosis is present. This is more striking when the anemia is pronounced 
but it is also the last remaining evidence of abnormality as the blood reaches 
approximately normal limits. The predominance of small, rather than larg 
cells, is almost conclusive evidence against an anemia of the pernicious typ 

A sufficient period has now elapsed to permit a statement concerning 
the efficacy of various types of treatment. The different therapeutic agents 
which have been used are raw or cooked liver, liver extract and Ventriculin 
and liver and stomach combinations for oral use, and liver extract for intra- 
muscular or intravenous injections. From our experience, it can b said 
that any one of these forms of treatment can usually control the anemia 0! 


pernicious anemia if sufficient quantities are given. It is our opiion, 

° sue - ; - a 
however, after giving thousands of treatments over a period of severa 
years, that the ideal form of therapy is the intramuscular injection of livet 


extract. It has the following advantages: 
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1. Gram per gram of liver, it is many times more effective when given 
parenterally than it is by mouth. It has also been observed that the oral 
treatment may increase the red blood cell count in some patients to a maxi 
mum level of slightly less than 4 million per cu. mm., despite the administra- 
tion of huge doses. 

2. Local or general reactions have not been observed following its use. 
When liver extract is given intravenously it is highly effective, but following 
about 10 per cent of the injections there is a disagreeable reaction charac 
terized by a chill, fever, and often nausea and vomiting lhis type of reac 
tion is not seen following intramuscular injections. In a very few instances 
the intramuscular injection has been followed by allergic manifestations 
such as urticaria. ‘This has usually occurred, however, when the patient 
has previously been treated with intravenous liver extract which probably 
sensitized him to the product. ‘This state of sensitivity was apparently 
transient for after a relatively brief interval it was possible to resume the 
intramuscular injections without the production of allergic signs. ‘This is 
not a matter of great importance because it occurs only rarely and probably 
can be avoided if intravenous liver extracts are not given prior to the intra- 
muscular type of medication. 

3. Another advantage is that the intramuscular injection eliminates all 
problems of utilization of the product through incomplete absorption from 
the gastrointestinal tract and also that of inadequate storage in the body 
for example, one patient whom we treated had a macrocytic anemia which 
probably resulted from a surgical procedure which anastomosed the jejunum 
to the transverse colon. ‘This created a condition whereby a_ sufficient 
amount of the blood regulating substance was not absorbed from the gastro 
testinal tract. Large amounts of liver extract and Ventriculin by mouth 
were without effect in this patient, whereas the blood returned promptly to 
normal when liver extract was given intramuscularly. Also a macrocytic 
anemia may develop through the inability of the liver to store and properly 
metabolize the blood regulating substance. This probably occurs when the 
liver, which is the main storage depot in the body for the blood regulating 
substance, is extensively damaged, such as it may be in cirrhosis. Intra 
muscular liver extract is efficacious under these circumstances when oral 
medication is less effective. 

4. The treatment by intramuscular injections is regarded by most of our 
patients as the most convenient form of therapy as the blood may be main 
tained at a normal level by one injection weekly and ordinarily no other 
medication is required. 

The only objections to the intramuscular treatment are: (1) Individuals 


who live in isolated communities find it inconvenient o1 impossible to visit 
] 


the physician at regular intervals for the injections \n attempt has been 
made, with only partial success, to instruct patients in the method of ad 
ministering their own injections. (2) The expense of treatment may be 


seater, or less, than that with oral types of medication but this depends 
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largely on the charge which the physician makes for giving an intramuscul 






injection. 
What should be the ideal dosage of intramuscular liver extract ? 
is a difficult question to answer precisely, for the following two reasons: 


1 hs 







(1) Pernicious anemia may be regarded as a disease with a deficiency which 
It is logical, therefore, to consider 
(2) The con 






is probably relative rather than absolute. 
that some patients will require a greater dosage than others. 
centration of liver extracts which are commercially available varies widely 

lor example, one manufacturer states that 








the amount of active principle. 
is derived from 100 c.c. of liver, whereas another states that 2 c.c 





l c.c. 
derived from 10 grams of liver. 

lor these reasons our advice to physicians in answer to this question is as 
Give a variety of liver extract which is (1) clinically tested, (2) 






follows : 
use the dose advised by the manufacturer, (3) control the dosage by making 










frequent red blood cell counts. 

The latter statement should be strongly emphasized, for the level of th 
red blood cells is the best single criterion concerning the effectiveness of th 
treatment and it should be determined systematically and_ periodically 
every patient with pernicious anemia who is being treated. <A_ sufficient 
quantity of the material should be given to keep the red blood cells at a levi 

| between 4.5 and 5.0 millions per cubic millimeter. If a patient’s blood has 
reached normal and for any reason the type of medication or the dosage is 
changed, then a red blood cell count should always be made at monthly 
intervals thereafter for several months to insure that adequate therapy 














is being administered. 
The intramuscular preparation with which most of the patients of this 







series have been treated was standardized on the basis that 2 ¢.c. are derived 
‘ from 10 grams liver. The initial dosage of this preparation 
patient who has pernicious anemia should be 12 to 16 c.c. weekly in 
of 4 c.c. at a time, until the blood reaches normal. It is known that the red 
blood cell count with optimum treatment will increase at the rate of about 
500,000 red blood cells per cu. mm. per week and, therefore, if the initial 
level of the red blood cells was 1 million per cu. mm., it should reach normal 
After the blood reaches normal, it has been observed 





of 





] 
doses 










in about 8 weeks. 
that about 4 c.c. weekly, given at one dose, are required to maintain it at this 


level, although the limits of the maintenance dosage vary between 2 and 6 ¢.c 








weekly. 
Many times the question has been asked, “ Is it possible to maintain th 
blood of a patient with pernicious anemia within normal limits indefinitel) 
and the individual be kept in good health so that he can live out his norma 
The answer is that he probably can, provided: (1) & 










span of life?” 
tensive cord lesions are not present when treatment is begun; (2) [1 






quate amount of potent anti-pernicious anemic material is given, whic! 
requires the closest cooperation between physician and patient. <\ great 


majority of the present day failures in the treatment of pernicious 
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are due to: (1) The failure of the patient to appreciate that the therapy of 
pernicious anemia is merely one which controls the disease and does not 


eliminate its fundamental caus« It is necessary h re, that potent 


medication, in one form or another, mtinued througho he remaindet 


of the patient's life; (2) The failure 
appreciate that the patient must remain unde 
continuously, for an indefinite period 

Perhaps the most important therapeuti 
nicious anemia at present is the management 
and a great many opinions have been expressed 
recognized that the pathologic changes in th 
occur as a complication in a fair proportion 
anemia, consist of actual degeneration of net 
lateral columns of the cord which results in 
of spastic paraplegia. As the process 
of the sphincter of the bladder with ret 
and, if the condition progresses, an asc 
kidney, septicemia, bronchopneumonia 
anemic therapy produces striking effects as fat 
the results attained in treating the central 
troversial. It has been our experience t] 
improvement but that objective evidences 
cent of the patients. On the other 
have made an unbelievable recovery 
count of 1,000,000 per cu. mm., who 
vanced combined degeneration of the cor 
tract, extensive decubitus ulcers, and incor 
able to walk unassisted and does all of 
family washing. ‘This improvement 
four years. 

lhe question has been asked, wheth 
who has no evidence of cord changes 
blood is maintained at a high normal 
changes likely to develop. The opinion 
unlikely, although it must be admitted 
answered until sufficient time has elapsed 
which is based on actual observation over 
group of patients this has not occurred in 
eight years. 

The present treatment of the cord chang‘ Ss, ll lditio1 the manag 


ix 


1 


ment of the urinary infection and decubitus ulcet hicl ay be present, is 
not complicated. It consists (1) in administerin reatment which will 
Cause the blood to return to a high level of normal and maintaining 
indefir tely. (2) Physiotherapy, which consists mainly in active 


produced by the patient’s attempts to walk whe upported by attendants ; 
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(3) Reéducation in coordination of the muscles of the legs, and teaching the 
patient to use his eyes in guiding his walking attempts, as the sense of motion 
and position of his legs is, of course, usually destroyed by the lesions in th: 
posterior columns of the cord. 

In addition to anti-pernicious anemia therapy, there are several minor 
therapeutic adjuncts which have been used by some physicians in treating 
pernicious anemia, although their value has not been definitely established. 
For example, should or should not dilute hydrochloric acid be given along 
with the liver therapy? It is true that all of these patients have an achilor- 
hydria and in our experience the ability to secrete acid never returns when 
the blood reaches normal. In most instances, all gastrointestinal complaints 
disappear at this time but in a few patients they persist. In those in whom 
they do persist, dilute hydrochloric acid has been given and many times the 
complaints have disappeared. ‘There are several possible explanations oi 
this, as follows: (1) They might have disappeared without the hydrochloric 
acid therapy; (2) The psychic effect of giving the acid may have played an 
important role; (3) The hydrochloric acid might have had a truly beneficial 
effect. 

In those patients with pernicious anemia in whom the gastrointestinal 
symptoms persist after the blood returns to normal, two possibilities should 
be considered: (1) the patient should be carefully studied to be sure a com- 
plicating gall-bladder condition is not present and this is not uncommon 
in patients with pernicious anemia; (2) dilute hydrochloric acid therapy 
may be given a therapeutic trial as it can do no harm and it might do sonx 
good. 

Iron has been recommended by some as a beneficial drug in this disease 
It certainly has no specific effect, but its use should be considered wher 
certain conditions prevail, as follows: (1) When liver or stomach treat- 
ment is given, the red blood cell count always increases more rapidly than 
does the hemoglobin; as a result the color index always falls below 1.0 
If this persists for a period of weeks, iron therapy, in the form of Reduced 
Iron, 0.5 gm. t.i.d., is indicated. (2) A few patients have been observed 
who have had their condition complicated by chronic bleeding, usually trom 
hemorrhoids. ‘Then, of course, iron in the above dosage is clearly indicated 

Special diets and the addition of concentrated vitamins are rarely re- 


quired in the treatment of pernicious anemia because the patient's appetite 
is so stimulated by the anti-anemic therapy that a large amount and variet) 
of food are demanded. Occasionally a patient has been observed who ap- 
parently had a combination of pernicious anemia and a nutritional anemia 
The diet under these circumstances is usually so obviously unbalanced that 


it is at once apparent and it is easily corrected by giving an ordinary diet 
The Prognosis. This topic has been discussed briefly earlier in 
article. Further information concerning this may be obtained by a con- 
sideration of the fatal cases in our series of 600 patients. During a period 
|, and 


of one to eight years, slightly over 10 per cent of these patients died 
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approximately one-half of them succumbed to complications associated with 
lesions of the central nervous system. It is only fair to say, however, that 
almost all of this group either had advanced cord lesions when they wer« 
first observed, or that they failed to carry out the treatment as we had 
directed. Furthermore, many of these patients were treated before the 
parenteral method of administering liver was available. One can only 
speculate as to how many of them would have survived if they had been seen 
early in the course of the disease and if they had been intensively treated 
with intramuscular liver extract injections 

The remaining one-half of the fatal cases died of a variety of diseases 
which are not uncommon causes of death in this age group and the fatal 
conditions can only be regarded as having a coincidental association with 
pernicious anemia. The most common causes of death in this group were 
cardiac disease, hypertension and apoplexy, operations and accidents, pneu 
monia and malignancy. It is interesting to note that apparently none of 
these patients died of anemia per se, as their red blood cell counts were not 
reduced to a seriously low level when they were last observed 


In conclusion it may be said that pernicious anemia can no longer be 


looked upon as a disease which is necessarily fatal provided appropriat« 
treatment can be applied, and, furthermore, in the near future there will 
undoubtedly be greater improvement and refinement of our present day 


methods of treatment. 








VASCULAR PHYSIOLOGY AND CLINICAL MEDICINE * 
By EuGENE M. Lanois, F.A.C.P., Philadelphia, Pennsylvania 


WHEN William Harvey first described the circulation of the blood over 
300 years ago his observations were necessarily limited to the grossly visibl 
portions of the circulatory system,—to the heart, arteries and veins. [is 
evidence for a completely closed circulation, even on this basis, was so con- 
clusive that the capillary portion of that circulation could be taken practically 
for granted. It was, in fact, 50 years before the capillaries themselves 


were observed under the microscope. 

It seems as if investigation of capillary physiology has never been abk 
quite to overcome this initial handicap of half a century. The heart 
and larger vessels received the painstaking attention of those interested in 
circulation, while the more minute parts of the vascular tree were, relatively 
speaking, neglected. This seems surprising because, from the functional 


standpoint, the heart, arteries and veins are subsidiary to the capillaries 
which have correctly been called “ the workshop of the body.” 
workshop of the body as the 


‘ 


Our present knowledge concerning this ‘ 
outcome of mutual stimulation and aid in the fields of clinical medicine and 
vascular physiology. For instance, the occurrence of edema, an outstanding 
clinical problem even before the time of Galen, stimulated earlier physi- 
ologists to ponder on the mechanism which controls the transportation and 
distribution of fluids throughout the body. In the normal individual the 
volume of tissue fluid suffers only transitory and relatively small changes 
despite wide variations in water intake. In patients with a tendency toward 
edema formation, on the contrary, the copious ingestion of water usually 
increases the normally meager amount of tissue fluid until clinical edema 
appears. They suffer apparently from a more or less serious breakdown oi 
the normal mechanism of fluid transport. 

The first reasonably complete hypothesis explaining the maintenance 
of equilibrium between blood and tissue fluid under diverse conditions was 
advanced by Starling,’ a physiologist, in 1896 and was later expanded to 
explain tentatively the pathogenesis of edema. Starling called attention t 
the fact that those substances (such as salts, urea, creatinine, etc.) which 
pass easily through the capillary wall and are present in approximately equal 
concentrations in blood plasma and tissue fluid, cannot exert an osmotic 
pressure across the capillary wall and should not, therefore, affect the dis- 
tribution of fluid except very temporarily. The plasma proteins, however, 
by reason of their greater molecular dimensions, are retained more or less 
efficiently by the capillary wall and can develop an osmotic pressure, amount- 
ing in man to approximately 26 mm. of Hg. This colloid osmotic pressurt 

* Read at the Detroit meeting of the American College of Physicians, March 193 
From the Department of Medicine, University of Pennsylvania. 
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of the blood, if unopposed, would filter fluid into the capillary blood from 
the tissue spaces. If this is true the relative constancy of blood volume and 
tissue fluid volume must depend primarily upon the balance between capillary 
blood pressure and the colloid osmotic pressure of the blood | 
genious concept, though theoretically sound, 

owing to the difficulties surrounding the measur: 

pressure. 

In 1917 Epstein,’ a climician, emphasized the importance of hypopro 
teinemia in the pathogenesis of nephrotic edema \ccording to Starling’s 
view this type of edema could be explained logically by the general lowering 
of colloid osmotic pressure which, in association with a normal capillary 
blood pressure, would favor filtration of fluid and, at 1 ne time, hindet 
absorption from the tissue spaces 

War edema, associated with protein starvation, was also found during 
this period to be accompanied by hypoproteinemia, tl lema disappearing 
when the plasma protein percentage rose to normal urther clinical study 
by Krogh,* Schade,* Govaerts,” Meyer ° and others verit he importance 
of hypoproteinemia in some types of edema, but showed that in other types 
the plasma protein percentage was usually within normal limits Phe get 
eral problem of normal fluid balance at he clinical problem of edema then 
seemed too complex to be explain d by simp! 

Until rather recently the capillaries wet 
thin-walled tubes serving to conduct blood through the tissues in whatever 
quantity the arterioles might supply bout 1 the work of Krogh,* a 


physiologist, and of Lewis,’ a clinician, supplied from two directions im 
1 
i 


ressive evidence showing that the capillary vessels are independently cot 


pt 
tractile and that they are capable of r mding individually in a delicate 
manner to the circulatory needs of the immediately adjacent tissues. Even 
so the great transporting medium, the blood streat still separated trom 
almost all the tissues it serves by a single layer of endothelial cells which 
lorm the walls of the capillary vessels bviously the interchange of sub 
stances between blood and tissues mu pend tundamentally 
properties of this membrane in association 
trolling the flow of blood past the membran« 

(he primary factors involved in a quantita 
f fluid through a membrane are (a) the total area « 
able, (b) the properties, particularly the perm 
Itself, and (c) the pressures exerted on the fluid 
membrane. 

lhe collective area of capillary wall availab! r fluid interchange is 
relatively enormous. Krogh * estimated that the total surface of capillary 
wall in the body of an average-sized man must exceed 6,300 sq. meters o1 


68,000 sq. feet. In other words the total collective area of capillary endo 


1 


membrane three feet wide and over four miles long In t 


thelium in the adult human body can be visualized as a microscopically thin 


ie capillary net 
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work one cubic centimeter of blood is exposed to a filtering surface of 7,300 
sq. centimeters or over 7 sq. feet. Obviously very rapid interchanges ar 
favored by areas of this magnitude. 

In the second place, rapid interchange of water and dissolved salts is 
aided by the inherent properties of the capillary endothelium which is far 
more permeable than other living membranes so far studied quantitatively 
Under comparable conditions * water would pass through the frog's capillary 
wall three thousand times more rapidly than through the surface membrane 
of a typical cell and over one hundred times more rapidly than through the 
membrane of the human erythrocyte. 

The significance of this extensive filtering area combined with great 
permeability can be expressed by a calculation which is admittedly approxi- 
mate but illustrates the order of magnitude of possible effects. Assuming 
that the capillary wall of man is as permeable as the frog’s capillary wall 
the total plasma volume of a man could be filtered through his calculated 
68,000 sq. feet of endothelium within 10 seconds at a capillary pressure of 


only 10 mm. of Hg if there were no force retaining fluids within the blood 
capillaries. Normally the activity of the vasomotor system prevents th 
entire peripheral vascular bed from opening simultaneously. In addition, 


the plasma proteins, by their colloid osmotic pressure, limit the loss of fluid 
from the blood stream. Only in widespread injury of the vascular endo 
thelium would it be possible for fluid to leave the vascular system at such a 
deleteriously rapid rate. 

Quantitative studies of the third factor, namely capillary blood pressure, 
offer some technical difficulty. Capillary blood pressure has been measured 
by many indirect methods, no one of which is entirely free from criticism 
The estimates of pressure thus obtained by different observers ranged from 
far below to far above colloid osmotic pressure. Plethysmographic methods 
of determining the relation between capillary blood pressure and fluid move- 
ment require using masses of tissue containing large numbers of capillaries. 
The interpretation of these results is often difficult because of changing 
diameter, pressure and rate of flow in the separate vessels composing the 
capillary network. These variables can be reduced in number and more 
adequately controlled by studying single capillaries directly—thus limiting 
observations to what is, in fact, the smallest unit of the circulatory system 

To measure venous blood pressure directly it is necessary to use a needk 


small enough to be inserted easily into a vein; similarly, to measure capillary 
~ ] 
single 


blood pressure directly the puncturing needle must be thinner than a 
capillary. Chambers,’ an anatomist, had devised delicately adjustable micro- 
manipulators for the microscopic dissection of single cells. Using this tech- 
nic and micro-pipettes measuring four to eight thousandths of a millimeter 
across at their tips it was possible, under the microscope, to pierce singl¢ 


capillaries at various locations.'® Capillary blood pressure could then 
measured repeatedly for minutes, or with luck, for hours by determint 
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the pressure that must be exerted upon the fluid in the pipette to balance 
exactly the blood pressure in the capillary under observation. 

Krom a large number of single determinations in the main anatomical 
subdivisions of the vascular tree it became evident that average blood pres- 
sure in the arteriolar portion of the capillary network is measurably higher 
than that in the venous portion. Such a gradient of capillary blood pressure 
was observed in the four species studied (frog, rat, guinea pig and man) 
but the absolute level of pressure at which this gradient is maintained was 


found to differ considerably according to species. In the frog, for instance, 
arterial capillary pressure amounts to 14 cm. water, venous capillary pres 
sure to 10 cm. water.'® For man these figures are 45 and 22 cm. respec 


” I f Starling’s original hypothesis is correct the colloid osmotic 


tively. 
pressure of human and amphibian plasma should show corresponding dif 
ferences. In general this is the case since frog plasma has a colloid osmotic 
pressure between 7.5 and 13.0 em. water, human plasma about 36 cm. water 
The rat and guinea pig occupy an intermediate position in both respects 
These findings are in accord with the concept that filtration favored in thi 
arteriolar part of the capillary network will be balanced by absorption in thx 
venous part of the capillary network 

Further development of micro-injection methods made it possible to 
measure the filtration and absorption of microscopically small volumes of 
fluid by single capillaries of the frog’s mesentery It was then found that 
the rate and direction of fluid movement through the endothelium depended 
upon the relation between capillary blood pressure and the colloid osmotic 
pressure of the plasma,—supplying direct evidence that the capillary wall acts 
as a passive, though highly permeable, membran« [f capillary pressure is 
greater than the colloid osmotic pressure of the plasma, fluid is filtered into 
the tissue spaces. If capillary blood pressure is lower than the colloid 
osmotic pressure of the blood, fluid is absorbed from the tissue spaces. The 
rate of filtration or absorption is directly proportional to the difference be 
tween capillary bleod pressure and the colloid osmotic pressure of the plasma 
In the capillary network as a whole these two forces are normally approxi 
mately equal so that, on the average, filtration and absorption balance 

In human subjects the filtration produced by elevating capillary pressure 
can be demonstrated by enclosing the forearm in a plethysmograph specially 
constructed to determine changes in the volume of extravascular fluid, or in 
other words, the volume of edema fluid produced by venous congestion. 
Measured in this way the rate at which fluid filters into the tissue spaces is, 
above a certain minimal level, directly proportional to venous pressure." 
Owing to the large area of endothelium and its high permeability to water 
and salts, changes in the volume of tissue fluid can occur with great rapidity 
When venous pressure is raised to 80 mm. of mercury the initial rate of 
filtration is 11 c.c. per 100 c.c. of forearm tissue per hour.’* Studies of the 
blood revealed that 100 cubic centimeters of arterial blood can lose as much 
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as 20 cubic centimeters of fluid in passing through the capillary bed of 1! 
forearm during such high-grade venous congestion."° 

If this initial rate of filtration were to continue unchanged, edema wou 
be produced in the normal subject within an hour. Fortunately the tissues 
resist, at least temporarily, the distortion which the accumulation of extra 
This tissue 


vascular fluid produces as it forces the tissue elements apart." 
pressure, since it partially neutralizes high capillary pressure, plays an 
portant, though temporary, part in preventing the development of edema 

excessive filtration of fluid may be produced also by reducing the colloid 
osmotic pressure of the blood. Plethysmographic studies on the forearms 
of normal human subjects indicated that lowering the colloid osmotic pres 
sure of the blood favors the filtration of fluid into the tissues to the sam 
degree quantitatively as raising venous pressure.’® In animals, Leite 
and others produced edema by lowering experimentally the plasma protein 
percentage, thus simulating the hypoproteinemic edema of nephrosis 
malnutrition. 

The preceding discussion has summarized physiological evidence that th 
normal capillary wall exhibits the properties of an inert (that is, non-secret 
ing) membrane which is practically impermeable to the plasma prot 
Chemical studies by Loeb'* and others compared the concentrations o 
electrolytes in edema fluid and blood plasma without detecting any chemical 
evidence that the capillary wall in patients with edema behaved differently 
from collodion membranes of similar permeability. Other studies *° of the 
protein in edema fluid of patients and in the capillary filtrate of normal sub- 
jects showed that these fluids contained in general less than 0.3 per cent 
protein, while the plasma from which the fluid filtered contained from 6 to 7 
per cent protein. The normal capillary wall in resting tissues is about 95 
per cent efficient in retaining the plasma proteins of the circulating b! 
Muscular activity,’ anoxemia *° and venous congestion ** reduce the eff- 
ciency of the endothelium in this respect. 

Capillary injury of any type impairs or destroys this normal imper- 
meability to protein. The gross systemic effects of widespread endothelial 


] 


(i 
i 
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damage were recognized clinically even before war injuries directed 
attention of physiologists and physicians to the shock syndrome and its r* 
lation to the capillary circulation. The local effects of vascular injury may 
be demonstrated and measured quantitatively, again by studying n 
scopically the ultimate functional unit of the circulatory system. Certain 
colloidal dyes perfused through single capillaries are retained by the 1 
endothelium. If the capillary is injured mechanically by light pressur 

a microscopic glass rod the wall becomes highly permeable. ‘The co 
dye passes very rapidly through the injured endothelium though still 
tained by the adjacent normal endothelium.** After mechanical or chet 


i 


injury erythrocytes originally separated by plasma are concentrate: 


compressed into solid masses in the injured regions, indicating that plasma 
] 
do 


as a whole, including protein, filters rapidly through the damaged 
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thelium. In such capillaries the plasma proteins lose their power of retain 
ing fluid since they pass easily through the inj all and can exert no 
colloid osmotic pressure. Fluid then filters into the tissue spaces approxi 
mately seven times more rapidly than normal and at capillary pressures which 
under normal conditions would bring about absorptio1 In view of this 
seven-fold increase in permeability the rapidity with which shock or inflam 


matory edema develops does not seem so ¢ xtraordinary 


Factors Favoring Edema Formation 


| ) 


1. Elevated capillary pressure 


\ 


owered colloid osmotic pressure 


Damage to capillat wall. 


!. Lymphatic obstruction 


B. Contributory: 


Low tissue pressure. 
6. H oh salt intake. 
High fluid intake. 


8. Warm environment. 


9. Disturbed innervation. 


By combining available clinical and physiol vical data the factors 
cerned in the pathogenesis of edema may be summarized tentatively unde 
two heads (table 1). Those listed as prit ary are fundamental since each 


factor in sufficient grade can produce clinical edema unaided by other forces 


| 


The contributory factors on the other hand d themselves produc« 
edema but modify the severity or distribution of edema produced by one of 
the primary causes. ‘There are undoubtedly other factors in addition to 
those listed since it has been observed that in nephrosis a copious diuresis 
may begin spontaneously and massive edema can disappear even while tl 

plasma proteins are still extremely low Unravelling the mechanism r¢ 

sponsible for this spontaneous resolution of ma may well de a 
diuretic more physiological and more constantly effective than those now at 


our disposal clinically. 
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The maintenance of fluid balance, with all its physical niceties of ad 
justment, is only one of the functions of the circulatory system. In ce: 
tain tissues the rate of blood flow must at times be increased to 20 or 30 
times the resting rate in order to compensate for tissue activity, change i: 
posture, temperature control or local inflammatory reactions. 

Capillary blood pressure and flow, as might be expected, vary together 
over very wide ranges.'* Blood pressure changes in the same capillary from 
moment to moment and may differ widely in adjacent capillaries arising 
from the same arteriole. For example, chemical injury to the frog’s web 
produces reflex vasodilatation, increased rate of blood flow and a conspicu- 
ous rise in capillary blood pressure.** Similarly, in man, heating the skin 
at the base of the finger nail induces hyperemia and with it a striking rise of 
capillary blood pressure in the heated area.** Cold, on the contrary, pro 
duces an initial vasoconstriction and decrease in capillary pressure followed 
after a few minutes by local reactive vasodilatation, hyperemia and eleva 
tion of capillary blood pressure. Raynaud's disease is a condition in which 
a more or less prolonged period of vasospasm is followed by arterial r 
laxation and reactive hyperemia. During the period of spasm capillary 
blood pressure is habitually low, e.g. 7 mm. Hg, but with vasodilatation 
rises for brief periods to exceed 40 mm. Hg.** Spontaneous variations 
in peripheral blood flow and capillary blood pressure are, under proper 
conditions, equally large. Clinical medicine uses this wide physiological 
range of peripheral blood flow to differentiate those peripheral vascular 
diseases characterized by pure vasospasm from those associated with or- 
ganic or structural diseases of the arterial wall. 

The development of simple thermo-electric methods of measuring skin 
temperature under standard conditions has made it possible to estimate 
deficiencies of blood flow and to differentiate the ischemia of vasospasm 
from that of obliterative arterial disease. Complete dilatation of struc 
turally normal blood vessels elevates skin temperature to levels which ar 
constant enough to be used as a practical estimate of the maximum increas 
in peripheral blood supply that can be produced by suitable therapeutic 
measures. The diagnostic methods available for producing temporarily 
maximal blood flow in the extremities are numerous,—novocaine block of 
peripheral nerves, general or spinal anesthesia, paravertebral injection of 
novocaine, or warming the body.** If skin temperature can be elevated by 
any one of these methods to 30.5° C. or more, significant organic vascular 
occlusion is absent. The diagnoses to be considered are by this test 
limited to those conditions due principally to vasomotor disturbances. 

If, during a vasodilator test, skin temperature rises only to 26 or 27° © 
structural disease of the arterial wall is present in slight grade, and th 
organic vascular conditions must be considered. A _ partial vasodilator 
response reveals also that moderate arterial dilatation is still possible and 
considerable assistance may be expected from vasodilator agents including 


. . . . F 
heat, typhoid vaccine, drugs and sympathetic ganglionectomy. It should 
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be mentioned that even in uncomplicated Raynaud's disease cervico-dorsal 
sympathetic ganglionectomy has been followed in some instances by per- 


plexing recurrence of vasospasm. Smithwick, Freeman and White * have 


found the denervated vessels of these patients to be abnormally sensitive to 
epinephrine, thus extending to human beings the results of earlier studies by 
Langley, Meltzer and Elliott, on the abnormal physiology of mammalian 
blood vessels after degeneration of the post-ganglionic sympathetic fibers 

In advanced organic vascular disease the physiological variability of 
blood flow in the extremities may be almost or completely absent \t this 
stage abolition of vasoconstrictor tone fails to elevate skin temperature. 
Those therapeutic procedures which depend on vasodilatation cannot be 
expected to increase blood flow significantly. For treating patients with 
advanced organic vascular obstruction it was suggested simultaneously on 
physiological grounds by Landis and Gibbon,” and on clinical grounds by 
Reid and Herrmann,” that varying the air pressure about the affected 
extremity might aid blood flow by physical means. Objective studies indi 
cated that blood flow could be increased at least temporarily in this way, 
even though advanced organic arterial occlusion prevented increasing blood 
flow by other methods. 

rom this brief review of the clinical problems of edema and peripheral 
vascular disease it seems evident that the recent rapid advances in theory 
and practice have arisen from the interplay of thought and observation 
simultaneously in the fields of vascular physiology and clinical medicine. 
Theory, experiment, observation and conclusion follow logically though 
their origins include laboratory and clinic. The respective contributions 
of physiology and medicine are not in any set separable; on the con 
trary, their interdependence is striking 
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ERRORS IN CARDIOVASCULAR ROENTGEN-RAY 
INTERPRETATION * 


By Huco Roester, M.D., Piiladelphia, Pennsylvania 


[-RRORS in cardiovascular roentgen interpretation are due mostly to the 
following reasons: Insufficient knowledge of the theoretical and applied 
physical principles of the roentgen-rays; insufficient knowledge of anatomy, 
physiology and pathology of the cardiovascular system ; and deficiency in the 
technical outfit and procedures. 

Facts which pertain to the roentgenological study may not be registered 
and therefore the first part of the report, which should contain all findings, 
is inadequate. Or facts are registered but interpreted erroneously and there 
fore the second part of the report, which should contain the conclusions, is 
inadequate. 

The limitations of the roentgenological method permit one to analyze and 
evaluate only certain aspects of the cardiovascular system; and these are not 
in all cases necessarily the most significant 

very study should start with fluoroscopy \ film record in its trozen 
aspect expresses the statics, while fluoroscopy expresses the dynamics of the 
situation. Adaptation of the retina is of utmost importance; it increases in 
darkness in the form of a logarithmic curve, the knee of which is not reached 
until 15 to 20 minutes have elapsed. Information as to detail is enhanced by 
excluding much of the secondary radiation. ‘This is done by using a small 
shutter. This may be the only means which will permit detection of smal! 
lime salt deposits in the heart or in the pericardium 

Since we are dealing with objects in motion, the exposure time of the 
film, taken at the conventional distance of 200 cm., should not be more than 
one twenty-fifth of a second. If one is dealing scientifically with heart size 
or when the amplitude of the pulsations is to be measured, it is indispensable 
to know in which phase of the cardiac cycle the roentgenogram was made; 
methods must also be employed to always guarantee the same phase of 
respiration. Ordinary teleroentgenograms do not represent a projection of 
the true size of an object; the degree of magnification is determined by the 
object-film distance, by the size of the object and by the target-film distance 
The magnification of the projection of an average normal heart amounts to 
approximately 10 per cent. 

Orthodiagraphy requires great accuracy ; 
tole and during quiet, shallow respiration. Drawings and _ films 


the silhouette should be drawn 
in dias 
should preferably not be made at the end of deep inspiration; a distortion of 
the silhouette results and even an involuntary Valsalva test may be produced 
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Such chest films taken in deep inspiration have been partly responsible for 
the sweeping statements as to the smallness of the heart in the presence of 
tuberculosis of the lungs. 

Orthodiagraphic tracings can hardly ever be accepted as records for 
purposes of comparison and teleroentgenograms only rarely so, unless certain 
standards are preserved. They are: The target-film distance must be main- 
tained inviolate; the target, the mid-line of the patient and the mid-line of 
the film must be accurately centered; the chest must not undergo any chang 
in position, either in the sense of (a) rotation along its long axis, or ()) 
increased lordosis or kyphosis. Furthermore, the position of the diaphragm 
and the phase of the cardiac cycle must be identical. 

Roentgenology furnishes convincing evidence that there is no single 
type of visceral anatomy and physiology. Normality, as a statistical con- 
cept, refers to the average or central values on the curve of variability. Be- 
cause of the range of variation, errors in interpretation occur and organic 
disease is occasionally diagnosed when none is present, while such disease is 
not recognized when it exists. This refers especially to the extreme con 
stitutional types. In the hypersthenic type, enlargement of heart and aorta 
or aortic configuration is liable to be diagnosed while in the hyposthenic 
type, smallness of the heart or mitral configuration is often mentioned. Th 
influence of the filling of the heart on its size is perhaps underrated and th 


11 


constitutional factor often too greatly stressed ; certain small hearts are smal 


only when the examination is limited to the vertical position. | Normal hearts 
show definite anatomical variations in their general shape independent of 
their volume. It is well to know that the size of the aorta increases cot 


tinuously with age and the direction of the aortic arch changes. Elongati: 
dilatation, and tortuosity have been diagnosed and attributed to ather 
sclerosis where only anatomical-physiological changes due to age w 
present. Atherosclerosis, on the other hand, may be present without 
preciably altering the size and shape of the vessel. 

rom the outer left caudal surface of the pericardium, a triangular 
mentous fold extends to the diaphragmatic and mediastinal pleura; at 


i? 
l 


tel 


1 


puberty, fat is found along its anterior surface. Ordinary chest films « 
do not permit differentiation of the heart shadow proper from this anatom1 
cal formation which, when included in the cardiac measurement, results 1 
erroneously high figures. 
The roentgenological lung pattern is fundamentally caused by the blood- 
filled vessels. They appear partly in length and partly in cross-sectio! 
These structures, especially when blurred because of improper expos 

' The f 

lowing three abnormal appearances of the lung fields have often beet 
interpreted. First: The active, hypertensive, interstitial and intra-alv: 


1] 
Ta 


technic, have been erroneously interpreted as pulmonary fibrosis 


edematous transudation, of a subacute type and predominantly cent 
tion which occurs especially in the course of acute or chronic azotemic ca! 
renal disease. This condition has not the appearance of vascular dilatat 
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and should therefore not be designated as congestive failure; and it is not 
inflammatory in type though it has been called pneumonic infiltration 
Second: A passive, hypertensive, arterial, venous and lymphatic enlarge 
ment, with interstitial reaction, of a chronic type and diffuse appearance, 
which occurs most typically in the presence of chronic mitral valvular lesions 
It has been confused with fibrosis, miliary tuberculosis and carcinomatous 
disease of the lymphatics. Third: An active, hypertensive enlargement of 
the pulmonary arterial tree, as it is observed in instances of pulmonary 
atherosclerosis, arteriosclerosis and syphilitic arteritis, or in the course of 
pulmonary artery orifice regurgitation or interatria tal defect. It is 
often described as evidence of congestion or infiltration and the unduly out 


standing shadows of the main branches have been interpreted as tumors, 
especially of the metastatic type. 

One must realize, in studying the pulsations, that they express a com 
bination of volumetric, pressure and displacement changes. Only the outer 
pulsations of the silhouette can be studied under normal conditions and thi 
pulsatory movements of the following structures are not visible, under not 
mal conditions: A portion of the anterior heart surface ; the atrio-ventriculat 
septum (the piston-like movement as contrasted with the margin move 


ment); the first portion of the ascending aorta in its whole circumference 
the mesial contours of the distal portion of the ; ling aorta, of the arch 
of the aorta and of the pulmonary artery; a considerable portion of the lowe1 
heart border. The visible pulsations of the aorta do not express exclusively) 
actual volumetric changes but represent position changes of the whole vessel 
The actual amplitude of the movement is fully registered only en 
direction is at right angles to the direction of the cet 


added that the roentgenological ventricular svs 


TO l } absence 
of movements along the silhouette border is of significance nosis 
of myxedema, cardiac tamponade and certain types of chronic adhesive 
constrictive pericardial disease. However, it should be pointed out that in 
other types of the latter lesion, a great amplitude can be observed, especially 


with a rapid diastolic outward movement and usually associated with marked 


t 


al ad 
lesions fixing heart and pericardium to the anterior chest wall; and second 


chest wall pulsations. They are found first when there are extert 


when the base of the heart is fixed: then the longitudinal contraction of the 


ventricular cone is interfered with and tl 


lis reduction in movement is com 
pensated for by increased marginal excursions \ diminution of pulsations 


along the left lower heart border is observed whenever the latter is formed 


t i 


by the right ventricle. One observes in the course of severe emphysema an 


itory distention, followed by an expiratory diminution of the silhouet 
arked on the right side Intracardiac calcification in the ; 
ventricular septum and in the valve rings are sometimes diagnosed onl 


evell 


observing the characteristic dancing movements lhe presence of 





302 HUGO ROESLER 


small amount of air or gas along the mediastinal surface of the lung jis 
immediately diagnosed by the large, flopping pulsation of the silhouette 
border showing also a vertical, “ heaving " component. 

An aneurysm of the ventricular muscle can sometimes be diagnosed only 
by observing abnormal pulsations, namely the outward movement during 
systole (simultaneously there appears a clinical thrust) or a synchronous 
or paradoxical movement as compared with the adjacent cardiac contours. 
The right ventricle may form a greater portion of the left silhouette contour 
and increased pulsations are noted in the presence of increased output 
(tricuspid or pulmonary regurgitation). The concomitant aortic pulsations 
remain small, however, indicating that the increased movement was not 
caused by left ventricular action. 

Increased pulsations along the pulmonary arch, not necessarily associated 
with undue prominence, may direct the attention to the possibility of a thyro- 
toxicosis or patency of the ductus arteriosus. Expansile pulsations of the 
pulmonary artery branches indicate a wide pulse pressure in the lesser cir- 
culation; these findings do not accompany a relative regurgitation. A 
stiff-walled aortic vessel may reveal a marked shift in toto. 

Measurements attempt to establish standards of normal and thus help to 
decide whether or not a given case is within the range of normal variation 
and if not, to give mathematically the degree of deviation from normal. 
It must be understood that cardiac size and shape within the range of normal 
variation may well coexist with disturbed function; coronary artery disease 
and constrictive pericardial disease may be cited as examples. Because of 
the range of normal variation, no sharp distinction can be drawn between 
findings in the upper normal range and those in the incipient abnormal stage; 
and a heart which is originally small may enlarge considerably before it 
exceeds the upper limit of normal. Also the muscular wall may increase in 
thickness without producing appreciable alterations in shape and size of the 
silhouette. The application of average figures is of limited value since we 
are dealing clinically with one individual; and the use of absolute figures 
likewise is of little practical use; such figures must be correlated with other 
characteristics of an individual, introducing coefficients of correlation 
Standards derived from people in the best of physical condition are not 
quite the same as those of the average population. Furthermore, one cannot 
compare orthodiagraphic with teleroentgenographic standards. The com- 
mon methods of measurement stress the formal-quantitative side and are 
insufficient as to the functional-quantitative aspect. 

Unless calcification is present, no reliable method of accurately deter- 
mining the size of the ascending aorta exists. A normal aortic size is com 
patible with a marked degree of hypertension of long duration. 

No determination of heart size short of the actual volumetric recon- 
struction is correct. The antero-posterior dimension of the heart, the depth, 
must be considered. The correlation coefficient between heart size and 


external somatic measurements is too low to have great statistical signif- 
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cance. The transverse diameter and the cardio-thoracic ratio are poor 
criteria since they depend too much on body build 

Much interest is attached to possible changes in the size of the silhouette 
as one may observe it in the course of infectious disease, under the influence 
of therapy and during physical exercise and pregnancy. One hears state 
ments that a failing heart has diminished in size as compensation became 
restored. This is possible. Often, however, pericardial fluid has been 
merely resorbed or the position and shape of the heart have changed as the 
size of the liver decreased. One should likewise look with much doubt upon 
statements that an aneurysm of the aorta became smaller in the course 
of antisyphilitic therapy. And one will commonly find in comparing two 
films of the same patient, taken at different times, that the criteria for correct 
comparison are not given. It is almost impossible to make a roentgenologic 
study while exercise is being continued, and following strenuous exercise 
an identical position of the diaphragm, of the chest and of the cardiac cycle 
is rarely obtained. Because of the marked physiologic changes which take 
place immediately following exercise, one is not permitted to draw conclu 
sions as to the changes which might have taken place during the exercise 
Pregnancy carries with it a shift of the center of gravity which results in a 
change in the body position and therefore in the projection of the heart 

Much information is missed when the oblique and lateral views ar¢ 
not used. This may be illustrated by a few examples. It has already been 
mentioned that the antero-posterior dimension of the heart is of significance 
This is especially true im instances of displ cement of the heart due to de 
formity of the chest wall. An isolated prominence of the conus arteriosus, 
the outflow tract of the right ventricle, or an enlargement of the left atrium 
nay be visualized only in an oblique view. The anterior view may reveal 
an enlargement of the heart to the left while the oblique or lateral views 
indicate which ventricle predominates. Small aneurysms of the aorta; an 
encroachment of an aneurysm on the trachea and esophagus; erosion of th« 
spine due to aneurysm; certain types of calcification in the pericardium, 
coronary arteries, in the descending thoracic and abdominal aorta; coarcta 
tion and right-sided course of the aorta are thus diagnosed 

Certain terms like mitral or aortic configuration are somewhat mislead 
ing. These terms are purely descriptive and do not necessarily indicate that 
the respective valves are affected. Thus we find a straight or convexl) 
prominent middle portion of the left cardiac contour often in association 
with a poorly visible aortic knob not only in mitral valvular disease but also 
in the following conditions: In the hyposthenic constitutional type; in 


emphysema; in thyrotoxicosis; in certain congenital or acquired lesions of 


the pulmonary artery; and in the presence of right convex scoliosis of the 
spine. And we find a prominence of the aortic shadow, a prominence of the 
left lower contour together with a deepening of the waist of the left contout 
not only in aortic valvular disease but also in the following conditions: In 
the hypersthenic type, together with a high position of the diaphragm; 
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among aged individuals; and in many instances of hypertensive and athero- 
sclerotic disease. A pseudo-aortic configuration is represented by th 
wooden shoe type of heart, as observed with the tetralogy of Fallot. 

One often speaks of cardiac dilatation where it would be more correct 
to say enlargement of the silhouette. This applies to instances of moderate 
degrees of pericardial effusion of different etiology including myxedema and 
glomerular-nephritis. The enlargement of the silhouette may also be caused 
by the thick fibrous layers of adhesive-constrictive pericardial disease. Ex- 
cessive degrees of hypertrophy without any dilatation, likewise, cause en- 
largement of the silhouette. Often the roentgen examination will shed no 
light on the different etiologic factors of cardiac dilatation which may as 
easily be caused by diphtheria, myxedema, beri-beri, arterio-venous anas 
tomosis or a combined valvular lesion. Neither is it possible to correlat 
the degree of dilatation with the efficiency of the heart muscle. — For this, th 
determination of the work of the heart as expressed by stroke or minut 
volume has a higher statistical significance. However, it is of value to 
determine whether the dilatation predominantly affects the ventricular or th 
atrial mass. The silhouette of the heart, in an instance of left atrial enlarg 
ment of excessive size may fill the chest cavity transversely and yet a fair 
function of the circulation may be maintained for a long time. 

The roentgenological picture of a pericardial effusion of a marked degre« 
is rather characteristic; but it may be rendered quite atypical by localized 
obliterations of the pericardial cavity. If the superior recessus is affected, 
the shortening of the vascular shadow to a short pedicle does not result 
Obliteration of the pericardial space along the cardiac surface results in sub 
divisions in the silhouette contours. In both instances, therefore, cardiac 
enlargement rather than pericardial effusion may be erroneously diagnosed 
Old encapsulated right-sided exudate has been confused with an aneurysm 
of the proximal portion of the aorta because other roentgenological and clini- 
cal signs of chronic adhesive pericardial disease had been overlooked 

It is not correct to assume that obliterative, adhesive and constrictive per! 
cardial disease necessarily leads to cardiac dilatation; as a matter of fact om 
may find a rather small silhouette and the constrictive process may even 
counteract an enlargement of the left atrium in the presence of mitral discast 
or of the left ventricle in the presence of aortic valvular disease. 

The very first part of the ascending portion of the aorta cannot be v! 
ualized (unless its borders are outlined by lime salt deposits) and therefor 
a fusiform enlargement as well as a small saccular pouch may escape ob- 
servation. Because of the same invisibility, small pouches which develop 
from the arch either from its convexity in a cephalic direction between th 
brachio-cephalic vessels or from its concavity in a caudal direction may b 
completely missed. Often the aorta of younger individuals, who ar 


W971 


fected by a marked degree of aortic valvular regurgitation or by a1 


increase in the systolic and diastolic pressure, is found to be dilated 
should be considered as a dynamic dilatation and preferably not diagn 
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an aortitis or aneurysm. ‘Those rare aneurysms of the ascending aorta 


which develop forward and to the left are readily confused with lesions of 


the pulmonary artery, particularly since they give rise to clinical signs and 
symptoms at the left side of the mid-ling In the differentiation of thoracic 


aneurysm from other mediastinal masses, the following points are of valu 

Views from different angles will show whether in some the mass can be 
definitely shown separate from the aortic shadow and likewise whether in 
some it is a definite outgrowth from the aortic shadow; in aneurysm the 
adjacent portions of the aorta will usually show some widening ; in aneurysm 
the chief axis of the mass 1s determined by two fi , the | gravity and 


\ 


that of the systolic impact; and finally in aneury 


I 


lightly outlined in shell-like fashion by lime salts 





ROENTGENKYMOGRAPHY: ITS CLINICAL AND 
PHYSIOLOGICAL VALUE IN THE STUDY 
OF HEART DISEASE * 


By WENDELL G. Scott, A.B., M.D., and SHERwoop Moore, M.D., 
St. Louis, Missouri 


UnTIL recently the fluoroscope has been the only clinical means for 
routinely investigating the functional movements of an organ or structur 
Frequently these movements are so small and quick that they cannot be ac- 
curately registered by the eye. ‘The crystals of barium-platino-cyanide in 
the fluoroscopic screen produce a “ lag 
impossible to observe accurately fast movements. Furthermore, the onl) 
\ttempts 


st 


” and ‘afterglow ” which make it 


records of such studies are the subjective notes of the observer. 
to determine the time occurrence of related movements are very difficult, 
particularly in roentgenoscopy of-the heart. Cinematography is now pos- 
sible but the procedure is complicated, expensive, and is as yet unsatisfactory 
for daily use. In 1911 a Polish physiologist, Sabat,’ adapted the moving slit 
camera of the physiology laboratory so that it could be used to study th 
movements of the heart by the roentgen-ray, and thereby inaugurated a new 
and accurate method for graphically recording functional movements on a 
single film. Independently of Sabat’s work, Gott and Rosenthal * of Munich 
in 1912 devised a similar apparatus and named its application “ Rontgen 
kymographie.”” In 1916 A. W. Crane * compared his kymographic tracings 
with polygraphic and electrocardiographic waves. Robert Knox * of Lon- 
don in 1922 contributed the next paper on kymography, and in 1925 


gested its application to the investigation of esophageal and gastric peristalsi 
Knox, like the others, was handicapped by the lack of sufficient electric: 
These earlier workers 


employed from one to four slits, which made it possible to record only that 


energy for the production of convincing radiograms. 
number of points on the heart’s surface. To Pleikart Stumpf ° of Munich 
belongs the credit for developing the modern kymograph, as it was he whi 
in 1928 introduced the use of a grid with multiple slits sufficient in number 
to reproduce the general outline of the structure. 1. Seth Hirsch 


York in 1934 introduced Stumpf's work to American roentgenologists and 


itl 
7017 


made original contributions of his own, particularly in recording s 
taneously the heart sounds, the electr cardiogram and the kymogram 


PRINCIPLES AND TECHNIC OF _KYMOGRAPHY 


It must be understood that the kymographic method records only mi 
ments at certain points on the border of the heart. These points are s! 
* Received for publication March 9, 1936. (Originally presented as an exhi 

meeting of the Southern Medical Association, Nov. 19 to 22, 1935.) 
From The Edward Mallinckrodt Institute of Radiology, Washington Universit 
of Medicine, St. Louis, Missouri. 
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are equally spaced, and correspond to the width of the slit in the grid 
namely 0.4 mm. The grid * is a large sheet of lead in which the slits 
are cut horizontally and it is placed next to the patient's thorax (figure 1). 





Roewrcen Tues 





Diagrammatic sketch of ky grapl t I gement the grid is fixed, 
oving downward during the posure and the kymograms appear as in figure 2 
method is to move the gt 
(Modified after Stumpf.) 


i ~ ' ] , nine 
“id at the time xD ’ with t} film remaining 


Lhe slits must be sufficiently close together so that on looking through them 
itis possible to recognize the shape of the organ the movements of which 


are to be recorded. Generally, slits placed 12 mm. apart are suitable Dur 


I 
a single continuous exposure of 1 + second the film 1s moved downward 


1 
} 


nd the fixed grid a distance slightly less than the grid spacing—actually 
This explains the narrow white lines which divide the kymogram 
nto frames and also prevent an overlapping of exposures (figure 2). It is 
well to emphasize that each frame is a record of the movement of a very 
small segment of the heart border registered on 11 mm. of film 
by this procedure the varying shape of the heart at any instant in its 
cycle is reproduced on the film. The marginal contour of the heart is 
recorded in a wave-form, because the movement of the margins 1s a lateral 
expanding and a medial contracting thrust. Occurring simultaneously with 
the marginal movements are changes in the density of the heart shadow 
corresponding to systole and diastole. They are shown as transverse 
bands, the better illuminated representing systole and the less illuminated 
diastole. Parts which do not move are reproduced as straight lines parallel 


letailed description of the kymograph is given in references 7, 13, 21, 22 
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ing the direction of the movement of the film the kymogram thus shows 
Db a > 


the size and outline of a structure and graphically registers the movements 
of numerous individual points that are evenly distributed over the margins 


of the structure radiographed. 


THE READING oO} KYMOG AMS 


rhe size and shape of the heart or structure radiographed are analyzed 
in the same manner as are teleroentgenograms lhe trough of the wave is 


1 


that particular point at maximum systole, while the peak of the wave is the 
leg 


same point at maximum diastole. (Figures 2A and 2B.) The lower leg 
of the wave represents the diastolic phase of the cardiac cycl while thi 
uppe r leg represents the systolic phase If all the peaks are connected by 
one line and all the troughs by another, two outlines are obtained with a 
space between them which Stumpf has termed the ‘“* Movement Space "’ of 
the heart. For practical purposes the inner line represents the systolic, the 


ti 


outer the diastolic, size. The character of the “ Movement Space” varies 
with individuals, but remains constant for the same person under the sam« 
conditions. It should be stressed that the amplitude of the waves is an 
accurate measure of the change in cardiac volume only when the heart 
border is exactly at right angles to the slits and rotates about a central and 


vertical axis. 
USUAL VENTRICULAR WAVE 
BRACHYCARDIA 
TACHYCARDIA 
“NERVOUS HEART 
THYROTOXICOSIS 


STEP IN WAVE 
DUE TO CESSATION OF MOTION 


TRACINGS OF VENTRICULAR WAVES 
PRODUCED BY DIFFERENT TYPES OF MOTION 


Fic. 3. Tracings of ventricular waves produced by different types « 


ree of variation When th 
Dur 


The individual waves show a marked deg 
movement is rapid the contour of the curve tends to parallel the slit 
ing slow movement the film travels a definite distance and an oblique line is 


lormed. A cessation of movement is shown on the contour of the waves 


as a step formation (figure 3). Over the ventricles and great vessels the 
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waves are asymmetrical. ‘That is, one leg is rectilinear and the other oblique, 
which means that the movement is quick in one direction and slow in th 
other. (Review figure 2 and figure 3.) 

Figure 4 illustrates the method of comparing the time occurrence of 


t ot 


movements at different points by tracing the various waves on a sheet 





Beginning Ventricular Systole 





Max. Ventricular Systole 





Max. Auricular Systole 








f movements occurrin 


Fic. 4. Diagrammatic representation of the time relationships o 
simultaneously in ventricle, auricle, and aorta. 

The diagram illustrates the method of comparing the time occurrence 
different points by tracing the waves on ruled paper. The tracings are begun at 
lines at the lower edge of the various frames. The time correlation is then facilitat 
drawing parallel lines. 

Notch (a) coincides with the first heart sound, and indentation (>) witl 
sound (Hirsch). 


> of movements 


ruled paper. The tracings are begun from the white lines at the bottom of 
the various frames. The time correlation is then facilitated by drawing 
parallel lines. Thus it is readily appreciated that the straight limbs of 
the ventricles and great vessels occur at approximately the same time but 
run in opposite directions. The quick movement of the ventricle is from 
In the aorta and pulmonary arteries th 


without inwards, during systole. 
hy 


quick movement is from within outwards due to their sudden filling 
ventricular systole. The bend on the diastolic limb of the ventricular wave 
corresponds to the beginning of auricular systole. Likewise at the time ot 
auricular systole the ventricle has attained only 2/3 to 3/4 of its maxin 
volume. This fact, namely that auricular systole is an important and ef- 
fective hemodynamic force, confirms the ingenious experiments made by 
Gesell.’ His extraordinary work was done in Erlanger’s laboratory. W¢ 
are indebted to the latter for many helpful suggestions. 

Since the film is moved at a uniform rate of speed, every millimeter which 
the film travels will correspond to a definite period of time. With this 
technic the film moves 11 mm. during an exposure of 1 second and a dis 
tance of 1 mm. will then correspond to 1/11 of a second. n 


177) 
il 


In each frame 


the recording of the waves always begins at the lower edge and ends at the 
top. Thus by measuring with calipers or a square of ruled glass 
distance from the beginning of the record to any desired point on a wa 


and marking this same distance in another frame, the time occurrence ot th 
movement in question can be determined (figure 4). The outward move 


ment of the aorta is usually a good starting point for studying the 
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and duration of the heart cycle. In the same manner the time required for 


systole and diastole in a cardiac cycle can be determined 


By simultaneously recording the heart sounds and kymogram ‘ it can 
be similarly shown that the first sound coincides with a notch on the systolic 
limb of the ventricular wave. The second sound corresponds to the end of 
ventricular systole and is registered as an angulation on the retraction wave 
of the aorta. (Figure 4.) Lack of space prohibits a further discussion of 
physiological facts obtained from kymograms 


CLINICAL APPLICATIONS OF KYMOGRAPHY 


In cardiology the kymogram offers two sources of information: (1) 
It identifies the topographical position of the chambers of the heart and 
great vessels as each part produces characteristic waves. (2) It permits 
a study of the amplitude, course and time relationships of the various move- 
ments in normal and pathological hearts. 

In considering the first point, it has been proved **:'' that in the erect 
position a majority of normal hearts show pure ventricular movements over 
the right lower border (figure 2). This area was formerly considered as 
part of the right auricle. In cases of mitral disease the extent of an en- 
larged left auricle is recognized by the auricular waves over the upper left 
heart border. The chambers constituting the posterior cardiac silhouette 
can be identified and their extent determined by taking a kymogram while the 
patient is swallowing an opaque meal. In this way the movements of the 
different chambers are imparted to the esophagus and can be recorded 
(figure 5). 

A second source of information lies in a study of the type of movement 
recorded. This is best considered under two heads: (A) Changes in the 
movement as a whole; and (B) Changes in the form of individual waves 

(4) Changes in the Movement asa lVhole. Stumpt ” has reported 
that with beginning hypertrophy of the left ventricle there is a widening of 
the ‘“ Movement Space” over the superior half of the ventricle. In left 
ventricular hypertrophy with myocardial damage the whole ‘“ Movement 
Space” is decreased, especially over the apex. However, there are also 
normal hearts in adults that have only a small lateral apical thrust. Lack 
of movement at the apex is a pathological indication only when confirmed 
by other signs or when the apical movement has changed in the interim 
between observations. 

In diseases of the pericardium there is a marked reduction in the ampli 
tude of movement. The case of adhesive pericarditis reported by John- 
son '* revealed practically complete absence of motion over the left ventricle 
and right heart border with diminished aortic and left auricular waves. We 
include here a case of tuberculous pericarditis with similar findings. (Fig- 
ure 6.) In the diagnosis of pleuro-pericardial-diaphragmatic adhesions the 


kymogram is of considerable value, as is demonstrated in figure 7. There 
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1 


should be greatly reduced movements in the presence of calcification in the 
pericardium. *' 


id 


Bickenbach ‘* and von Braunbehrens '* have shown that characteristic 


changes occur in the movement over areas of cardiac infarction. The zone 


of infarction is recognized by the absence of motion in several frames, 


cs 


lic. 5. Oblique kymogram of esophagus made while patient swallows a bat 
for purposes of identifying chambers constituting the posterior cardiac silhouett 

Kach chamber in the posterior silhouette transmits its characteristic movement 
adjacent portion of the esophagus. 
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6. Tuberculous pericarditis. There 
leit ventricle and lower portion of right heart as s 
The auricular and aortic waves are feeble 

\ 43-year-old white married foreman wh 
years, finally developing a silico-tuberculosi 
pensated and critically ill. Heart was great] 
pressure 130/110, and there was a pulsus 
pertormed, removing a total of 1240 c.c. o 
were demonstrated. Guinea pig inoculation 
rst tew pericardial paracenteses, air was 
which revealed a thickened pericardium, it 
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while there is ample motion in the frames directly above and below. We 
have observed a case which presented this picture, and the clinical evidence, 
including the electrocardiograms, conclusively confirmed the diagnosis of 
cardiac infarct. (Figure 8.) According to von braunbehrens, 
aneurysm of the ventricular wall gives paradoxical pulsations, i.e. the 
walls of the sac will show an outward movement during the medial cor 
traction of ventricular systole. 

In coronary heart disease the amplitude of the ventricular waves is notic¢ 
ably diminished (figure 9). These observations are of significance only 
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when associated with a straightening or sagging of the left heart b 


as first reported by Levene and coworkers." 
(B) Changes in the Form of Individual Waves. The kymog 
waves show a wide variety of forms even in normal hearts. This is esp 


cially true of the ventricular waves. Reports by other workers and a stud) 
of our own material have convinced us that at least three variations, 
possibly a fourth, in the ventricular waves are characteristic of recognize 
cardiac disorders. 

(1) In the so-called “ nervous,” “ irritable” or ‘ excited’ heart 
turbances,*' a sharp peak appears on the crest of the ventricular wav« 


Fic. 8. Infarct in ventricular wall shown in kymogram. The area ot 
recognized by the absence of motion in frames 1 and 2 with adequate movement 
side. 

White married Italian woman 60 years of age. Three weeks prio 
experienced a severe precordial pain which persisted. On admission 
orthopneic, and exhibited Cheyne-Stokes respiration. B.P. 112/70. Heart 
larged. E.K.G. showed auricular fibrillation and evidence of a ¢ nary l 
gram made six weeks after coronary accident. 


she 


Oct 
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beginning of systole (figure 10). This type 
clisively in individuals of the asthenic habitus 
) 

{ 


of heart is found almost ex 


) In cases of hyperthyroidism, the waves are abnormally high and 
the period of systole is extremely 
biconvex. 


short (figure 11) lhe 


Waves are 


Coronary heart disease. There 

th a marked diminution in amplitud 
tude than those of the right ventri 
ear-old man who had experiet 

5 weekly for the past two years I 

1 suddenly five weeks later, presum 


the left ven 


ced 


kamination revealed an extreme ce 
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(3) In aortic insufficiency, there is an immediate and uniform fi 
of the left ventricle, which is shown as a continuous lateral move: 
(Figure 12.) In advanced cases the amplitude of the waves is g1 


increased. 


Fic. 10. “The nervous heart.” The additional little peak on the ventriculat 
just preceding systole is characteristic of hearts easily excited. 

Hearts of this type are usually found in individuals of the asthenic habitus 
married woman 27 years of age. She was excitable, emotional and undernourished 


(4) In myxedema, the ventricular waves are low and rounded and ap 
However, i 


pear to be characteristic of this disturbance (figure 13). 
types of myocardial degeneration may produce similar pictures althoug 


have not seen them. 
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Our study of cases with lesions of the mitral valve has been disappointing 


as the vibrations and alterations in the hemodynamics produce complex 
waves which are extremely difficult to analyz In mitral lesions, the 


diastolic limb of the left ventricle frequently appears as a smooth oblique line 


ee 
. 3 ‘d 


‘Ss 


89 
Ye 


Note the tachycardia, 
Ventricular waves are biconvex 


Fic. 11. Heart in hyperthyroidism. 
amplitude of the waves and the short phase of systole 
_Patient is a 50-year-old white male with exophthalmic goiter 
T OO per cent. 
ending in a short plateau which precedes systol (Figure 14.) Zdansky 
er '® report that a characteristic auricul: 


and Elling 
» confirm the 


dS 
stenosis. We have been unable t 
either observation. 
lhe aortic waves exhibit pathognomonic variations in two cardiac dis- 





the generally increased 


Basal metabolic rate was 


lar curve is present in mitral 


consistent appearance ot 


320 WENDELL G. SCOTT AND SHERWOOD MOORE 


orders, aortic regurgitation and aortic stenosis. In aortic regurgitation 


m 


there is marked increase in the outward filling of the aorta and a very prompt 
emptying of the vessel as part of the blood rushes back into the ventrick 
The curve is analogous to that of the Corrigan pulse (figure 12). With 
aortic stenosis the outward thrust becomes an oblique line as the aorta is 
filled slowly due to the narrowing of the orifice (figure 15). The period of 


ventricular systole is prolonged. 


. 
l'tG. 12. Aortic insufficiency. There is an immediate and quick filling 
ventricle as shown by the straight diastolic leg. Ventricular and aortic waves 
increased in amplitude. The aortic wave retracts quickly and is analogou 
Corrigan pulse. 

A 37-year-old white married woman, a known luetic who has been treated | 
Aortic insufficiency present from time of admission. Five years ago patient 


syphilis of cerebrospinal meninges. B.P. 135/5. Wassermann test 4+. H¢ 
enlarged. 


In aneurysms of the aorta, the amount of movement is varialb 
decreases with the volume of the blood in the sac, the size of the cl 
the thickness of the sac wall. Practically all aneurysms show mo\ 
either intrinsic or transmitted. Kymograms of aneurysms of the as 
aorta reveal waves that are symmetrical, i.e., both the outward and t! 
tracting forces are of the same type and produce a pyramidal-shaped 





ROENTGEN KYMOGRAPHY 321 


(Figure 16 and figure 17.) Kymography is an aid in differentiating 
aneurysms from mediastinal tumors because not all mediastinal tumors 
exhibit movement. Furthermore, although many tumors may exhibit move- 
ment, it will not necessarily be aortic in origin. The pulmonary arteries or 


13. ‘“ The myxedema heart.” Thi 
nall peak preceding systole. 
ear-old colored woman who has been observed in the ut-Patient Department for 
Her B.M.R. has never been above 20 per nt e\ following thyroid medic 


115 4 J. ] 


a 
.K.G. showed evidence 


] 
| 
i 


ventricles may be responsible for transmitting the motion, and it will then 


bear pulmonic or ventricular waves. The kymograph can thus be of aid in 


diag sing mediastinal tumors but cannot make the differentiation in all 
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In our experience even early luetic aortitis produces a surprisingly cl 
acteristic kymogram (figure 18). The waves over the ascending aorta ar 
prominent, increased in amplitude, retract slowly and simulate thos 
aneurysms. The aortic waves on the descending aorta are unchanged 





"ic. 14. Mitral stenosis and insufficiency. In this case the waves are feel 
poorly defined, which are an indication of weakened musculature. Patient was decom 
pensated and had auricular fibrillation. Note the truncated waves over lower heart borde! 

White male, aged 52, with history of rheumatic heart disease of 12 years’ rat! 
B.P. 105/70. (Courtesy Dr. C. Malone Stroud. ) 


luetic aortitis there is a destruction of the elastic fibers in the media ‘ 


consequent loss of tone of the aortic wall which permits it to expand 


promptly and contract slowly. This may allow a differentiation from 
arteriosclerotic changes. 
In hearts with hypertension the kymogram reveals no distinctive 
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The amplitude of the aortic waves may be diminished, while those of the 
ventricle are increased (figure 19). Similar findings occur in arterio- 
sclerotic heart disease and the aortic waves may be of average amplitude 


even in the presence of extensive calcification. 


Fic. 15. Aortic stenosis. Note that the normal horizontal line of aortic filling has 
ecome oblique, indicating a longer period of filli rresponding to this change is the 
Prolonged phase of ventricular systole 

, 


48-year-old white man who has had rheumatic heart dise: or past 20 years. Signs 
tenosis and aortic stenosis present for past three year >.P. 140/90 


Brednow and Deppe *’ in an excellent paper describe the changes pro- 


duced in the kymogram with various arrhythmias \s vet we have been 


unable to study this problem but hope to do so in the near future 
Alterations in auricular waves are frequently seen on kymograms, but 





324 WENDELL G. SCOTT AND SHERWOOD MOORI 


their records are vague and usually complicated by the superimposed 
tricular thrust. Until there is further improvement in the technic of r¢ 
and of making kymograms the auricular waves will remain difficu 


interpret. 











Fic. 16. Aneurysm of ascending portion of aorta. Here the aortic waves 
metrical, pyramidal in shape, and greatly increased in amplitude over ascending p 
arch. Aortic waves over descending aorta are not altered 

Colored man 45 years of age. Known luetic since 1932 with 4+ Wasser 
B.P. 200/115. 


The changes in the heart muscle which can be interpreted from 
electrocardiogram as indicative of myocardial damage should pres 


produce variations in the movements of the heart muscle which cat 


corded on the kymogram. As yet we have been unable to identify 
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specific changes, but feel that this problem offers a promising field for future 
5 | 


investigation. 


SUMMARY AND CONCLUSIONS 
1. Roentgenkymography permits a purely objective and accurate ré 
cording of the physiological movement displayed by an organ or structure 


, The procedure requires relatively simple and inexpensive apparatus 


The cost of a kymogram is the same as that of the regular chest film 


17. Aneurysm of descending portion of aort: n in the presence of calcifi 
the clot typical aortic waves are seen 01 


year-old colored man. Known luetic for 


I ¢ irysm 
B P 136 76 
he kymographic film is a permanent record which may be studied 
it leisure and compared with other records from time to time, as during the 
Ourse of a disease. 

+. Kymography is an effort to fill the gap between roentgenoscopy and 
foentgenography and is not an attempt to replace either 


d. K vmographic waves are the records of the form, amplitude, direction, 
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speed, frequency, and time relationships of movements occurring at equally 
spaced points on the border of an organ. “— 

6. The kymogram, as does the teleroentgenogram, portrays the size and 
outline of the heart, and in addition provides a record of the movement of 


i 
lie 
Be 


Fic. 18. Luetic aortitis. The waves over ascending aorta are prominent, increased 
amplitude, and retract quickly. These changes permit a differentiation between luetic aort! 
and arteriosclerotic lesions. 

A 48-year-old colored widow who complained of precordial pain and palpitati 
year’s duration. B.P. 138/98. Faint systolic murmur heard over aortic area. Wasserma 


test 4+. 


the chambers of the heart, and information so obtained is frequently 
clinical value. 

7. It permits a topographical identification of the heart chambet 
great vessels. 

8. There are diagnostic kymographic tracings in certain types « 
disease, notably in aortic insufficiency, aortic stenosis, hyperthyroidism, myx 
edema, constrictive adhesive pericarditis, tuberculous pericarditis, pleut 
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pericardial-diaphragmatic adhesions, aneurysms of the ascending aorta, 


luetic aortitis, cardiac infarction, “* nervous” or “ irritable” hearts. With 
future research and the accumulation of data, the characteristics of other 
types of heart disease may be identified. 


= 



































19. Essential hypertension. Note aortic waves are inconspicuous and ventricular 
average amplitude. 

atient a young man 29 years of age with essential pertensio B.P. remains cot 
se to 220/110. No cardiac enlargement 
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9. Kymography frequently proves of value in the differentiation oj 


aneurysms and mediastinal tumors. 
10. The fund of information already gained on the physiology of m 
ment has firmly established kymography as an important method in research 
11. Kymography has been applied to the study of many structures ex- 
The results of our work in this field will be published 


OVe- 


hibiting movement. 
shortly. 


The authors are indebted to Dr. David P. Barr, Dr. Arthur Strauss, and D1 
Liggett of the Department of Medicine, and to Dr. Evarts Graham and Dr. J. J 
of the Surgical Department for permitting study of patients on their services. ‘| 
their codperation this werk would not have been possible. 
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REVIVAL OF HUMAN HEARTS * 


By WituiAMm B. Kountz, St. Louts, Missouri 


ATTEMPTs to develop a method which would make possible studies on 
the revived human heart have been made during the past six years. A 
number of references to such work may be found in the literature. The 
chief object of most of the observers has been to determine the viability 
of the organs, and the material has, with few exceptions,’’* never beer 
utilized for physiological study. 

There are two excellent reasons why observations on the function of 
organs taken from the human body after death are of importance. One is 
that by this means the individual characteristics of the organs of man may 
be established. The span of life and the rate of physical development of 
man suggest that there is a basic difference between his organs and those 
of the usual laboratory animal, upon which most of the physiological ob- 
servations are made. Again, it is a well known fact that characteristics 
of function differ to some degree in various species of animals. The dif- 
ferences in anatomical structure of the human body and those of laboratory 
animals may often lead to misinterpretation of results obtained in_ the 
physiological laboratory. A notable example of this is the work of Sir 
Thomas Lewis,* who studied the nature of bundle branch block and locali- 
zation of extrasystoles on the hearts of dogs. Because of the differences 
in anatomical structure of the mediastinum of the dog compared with that 
of man, Lewis’s results were opposite to that obtained later in the humar 
heart. The misinterpretation which resulted from the anatomical differ- 
ences in the two animals led to a mistaken translation of the electrocardio 
gram for a period of 15 years. 

A second reason that observations should be made on the function of 
organs taken from the human body after death is that many diseases which 


are not recognized by anatomical study may be understood. Man lives 


under circumstances entirely different from those surrounding most animals, 
which makes it impossible to reproduce the pathological lesions observed 
in man experimentally. The advent of biochemical studies in medicine 


has made possible the analysis of perfusing solutions, and thereby the 
By 


study of functional pathology in far greater detail than heretofor 
such methods our knowledge of the relationship of individual organs t 
disease may be developed. 

A technic for the revival of the human heart had first to be developed. 
The method of perfusion of the heart has not advanced since the days of 
Langdorf, who isolated a heart, inserted a cannula into the aorta, and per- 

* Read before the American College of Physicians, Detroit, March 4, 1936 

From the Department of Medicine, Washington University School of Medi 
Barnes Hospital, St. Louis, Missouri. 
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fused the coronary vessels by backflow of the perfusing solution throug! 
the aorta. This method was satisfactory as a means of determining tl 
viability of the heart but would not suffice to keep hearts viable for a per 
sufficiently long to permit physiological observation. Some exceptions 1 
this were noted in the hearts of children. In general the hearts were fom 
to dilate in a short period if the pressure in the aorta was raised sufficient], 
to permit perfusion of the coronary system. If low pressures were mai 
tained the hearts revived imperfectly or not at all. For significant result 
a new method of perfusion was required. It was necessary to maintai 
ventricular pressure in order to stretch the heart and permit it to contr: 
It was necessary also to perfuse the coronary artery at a pressure mu 
higher than the ventricular muscle could withstand. 

A cannula was constructed which would permit the development 
different pressures in the ventricle and in the coronary arteries. Cant 
were inserted into the coronary arteries through the aorta. <A large car 
nula was then introduced over the coronary ones through the aorta 
past the aortic valves. Different pressures were maintained in the tw 
systems by individual reservoirs. 

The pressure in the cannulae of the coronary arteries was maintained 
at about 120 mm. of mercury, whereas that in the ventricle was varied 
cording to the contractility of the heart. By this method one could per 
fuse the hearts for a considerable period or could make heart-lung prepara 
tions which would last for several hours. 

The hearts of 127 individuals who had died of various conditions have 
been studied. Sixty-five have been revived to the point of ventricular 
contraction. Of the 65, 48 developed regular cardiac mechanism and beat 
for a period of at least two hours. Fifteen heart lung preparations hav: 
been made and cardiac contractions against a blood pressure of 120 mm 
mercury have been maintained for as long as four hours. The functions 
of the other hearts were studied by perfusion of the coronary vessels 

The time after death and the nature of the disease had definite influent 
upon the viability of the heart. It is a universal rule that the sooner t! 
heart is obtained the more readily it revives. This is particularly truc 
individuals dying in good health and with heart disease. It is not so tru 
of people with chronic illness. Since time after death was an import 


r 


factor in revival, effort was always made to obtain the body as soot 
possible. The actual time limit varied, however, from five minutes to 
hours, 

The causes of death were also varied and ranged from heart diseas« 
death by accident. The age of individuals varied from still birth to 
adult of 73. In general it could be said that in those cases dying fro! 
chronic illness revival could as a rule be accomplished more easily that 


¢ 1 
} | 
re 


those succumbing to acute infection. The hearts of individuals who d 
of tuberculosis revived more easily than those of any other group whos 
death was due to a single cause. This applied not only to tuberculosis 
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the lungs but also to generalized tuberculosis. The hearts of children wer¢ 
usually more responsive than those of adults. The greatest difficulty was 
encountered in the hearts of those who had succumbed to diseases of the 
heart itself. One exception to this rule was noted. Congenitally de fective 
hearts in our experience were relatively easy to revive. Since the same 
result was observed in one case of emphysema in which chronic anoxemia 
had been a pronounced factor, it was thought that possibly decrease in 
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oxygen tension of the blood over a long period of time might be a circum 
stance favorable to revival. In general it was found that the longer the 
period after death the greater likelihood there was of thrombosis in blood 


ssels and the greater the probability of dilatation of the heart when the 


\( 
experiment was started. 

\ large number of problems has been studied in these hearts. The 
nrst consideration was the nature of bundle branch block \fter the heart 


had been revived small incisions were made in the skin of the forearms and 
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left thigh through which small copper electrodes were introduced into 
muscles of the extremities. The electrocardiograph was then attached t 
the body by the usual three leads and a normal record taken. The right 
the left bundle branch was then cut and electrocardiographic tracings a 
made. 

Section of the right bundle resulted in a curve which was not uni 
in all experiments. The QRS complex was definitely prolonged to as 1 
as 0.24 second. ‘The initial deflection was down in Lead [ and w 
Lead III. In one instance we obtained a rather high deflection in Le 
followed by inversion of the complex and T-wave Phe character ot 
complex was varied by contact of the ventric \typical curves 
sometinies obtained when the heart was in an abnormal position o1 
contact to the body was through the left ventricle only. 

When the left bundle was cut with the heart in normal position, cu 
were obtained in which the initial ventricular deflection was up in Ls 
and down in Lead III. The curves were usually inverted in Lead II 

In addition to cutting the bundles the surface of the heart 
trically stimulated, and the localization and nature of extrasystoles det 
mined. 

Four general types of extrasy stoles were observed 
trasystoles in which the initial ventricular deflection w: 
three leads were obtained from stimulation of the 
ventricle. Concordant extrasystoles in which the initial vet 
flection was down in all three leads were obtained from stimula 
region of the apex of the left ventricle. Discordant curves in 
initial ventricular deflection was up in Lead I and dow 
obtained by stimulating the right ventricle everywhere except at tiie « 
Discordant curves in which the initial ventricular deflection was dov 
Lead I and up in Lead III were obtained from the left ventricle, except 
the apex which covers a relatively greater area posteriorly than it 
anteriorly. These results have substantiated the conclusions of B 
whose observations were made on the human heart, and have been dir 
opposed to observations of Lewis on the dog's heart 

The nervous regulation of the heart was studied in subjects 
bodies were obtained immediately after death. The vagus and sympat! 
nerves were isolated in the neck and stimulated by an electrical current 
results indicate that the action of the vagus and sympathetic nerves w 
heart in normal mechanism was different from that previously suppos 


| 
| 
hen stimu 


far as the coronary flow was concerned. The vagus nerve w 
| 


caused an increase in the coronary flow in these hearts instead of a deer 
flow, as in the dog. The sympathetic nerve when stimulated decreas 
How through the coronary arteries in the experimental heart of mat 
The coronary flow in the perfused beating heart and 
preparations made trom the heart and lungs of these indi 
consideration at the present. time The action of drugs 
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monly used in clinical medicine in the treatment of heart disease, and of 
others which are known to have a specific action, were studied by injecting 
them into the blood perfusing the coronary system of normal hearts. 
hearts were then caused to dilate by cutting off the blood supply. 
maximum dilatation of the heart was produced perfusion was started 
was found that the action of drugs was not the same in different states of 
diastolic volume of the heart. As a rule the drugs which decreased th 
coronary flow in the normal heart often increased the flow when the heart 
was dilated. The observation suggests that no single coronary dilator car 
be expected to act as such under all conditions. It emphasizes the clinical 
importance of studying the heart before a drug is given. 


SUMMARY 


A method is presented for revival of the human heart after death 
This we believe establishes the possibility and the practicability of such a 
procedure. The results obtained from the study of the revived human heart 
indicate that information which may not be obtained from any other source 
is available from this procedure. We suggest that development of a brancel 
of physiology and pathology based upon direct studies of isolated huma: 
organs would give us a far greater knowledge of deranged functions oi 


organs in disease. It also might enable us to determine the basic physiology 
of many units of the body of which at present we know but little. 
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LYMPHOSARCOMA AND HODGKIN’S DISEASE: 
CLINICAL CHARACTERISTICS * 


By SoLomon GinspurRG, M.D., A 


\ COMPREHENSIVE survey of the available data reveals the following 
outstanding clinical characteristics of Hodgkin's disease 

1. Malignant and Protean Character of Hodgkin's Disease. Hodgkin's 
disease is a specific malignant disease which most frequently first manifests 
itself clinically by enlargement of the lymph glands and spleen accompanied 
by toxemia, anemia, wasting and cachexia. However, it is not confined to 
these lymphoid organs only. It is of historic interest to record that it was 
Hodgkin himself who was the first to make this observation, which has 
been repeatedly corroborated by numerous students of this disease. Indeed, 
n his comprehensive study 


more than half a century ago, in 1879, Gowers ° 1 
of Hodgkin’s disease gave details concerning the lesions not only in the 
lymph glands and spleen, but also in the skin, intermuscular tissues, bones, 


brain, soft palate, pharynx, tonsils, esophagus, stomach, small intestines, 
large intestine, liver, pancreas, peritoneum, thyroid, thymus, trachea, lungs, 
pleura, diaphragm, pericardium, heart muscle, suprarenals, kidneys, testes 
and ovaries. Further observations by numerous investigators have revealed 
that not a single organ or tissue has escaped invasion in Hodgkin's disease 
2. Primary or Predominant Localizations of Hodgkin's Disease in 
Extra-Glandular Tissues. Hodgkin's disease is rarely, if ever, a uni-local 


or multi-local lymph-glandular disease. It is almost invariably a widely dis- 


seminated and protean disease showing marked variation not only in the 
: but also in its pre 


duration, character and acuteness of its clinical course, 
dominant localization in different regions, tissues and organs in different 
individuals. Although, most frequently, enlarged lymph glands are the 
first lesion to attract clinical attention, numerous reports have appeared in 
the literature in which the primary or predominant clinical localizations of 
Hodgkin's disease appeared in the adrenals, appendix," bladder,* bones, 
bone marrow,” brain,” breast,’” bronchus, spinal cord, esophagus, eye, 
heart, intestines, kidneys, larynx, liver, lungs, nose, pancreas, peritoneum, 
pharynx, pituitary, pleura, prostate, salivary glands, skin, spleen, stomach, 
thymus, thyroid, tongue, tonsil, ureter and uterus 

3. Presence of Toxemia in Hodgkin's Diseas loxemia is an invari 
able accompaniment of Hodgkin's disease. As pointed out in a previous 
study,"’ specific hyperplasia of the reticulo-endothelial elements with or with- 
out lymphoid hyperplasia is only one phase and one stage in the pathology of 
Hodgkin's disease. There are now on record a great number of cases of 
Service, Monte 


* Received for publication October 2, 1935 
the Surg 


trom the Radiotherapy Department and the 
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this disease which ran an acute febrile course with toxic symptoms and 
then terminated fatally in from several weeks to several months. In thes 
cases the fatal issue was caused primarily not by proliferative compressiy 
phenomena, but by a severe toxemia which presented all the characteristics 
an acute infectious disease. Although in the chronic forms, the toxic ek 
ment does not always appear strikingly in the foreground, its unmistakab| 
presence is clearly evidenced in the frequency of the recurring attacks 
pyrexia, the progressive anemia and cachexia, the frequently demonstrabk 
foci of necrosis in the specific lesions of the disease and in the parenchy 
matous degeneration of vital organs in which the specific lesions are absent 
4. Lack of Pathognomonic Clinical Sigus of Hodgkin's Disease. ° 

are no characteristic or positively diagnostic clinical signs of Hodgkin's dis 
ease. Neither the character of the glandular enlargement, the blood picture, 
nor the temperature curve, singly or in combination, provides a conclusively 
diagnostic picture of Hodgkin’s disease. A positive diagnosis can be mad 
only on the basis of microscopic study.* ‘This is easily accomplished 
biopsy in accessible regions. The protean character of Hodgkin's diseas 
and its primary clinical localization in internal organs and tissues in mat 


cases may cause it to simulate a variety of local or systemic disorders and t 


present great difficulty in diagnosis. A biopsy may be unobtainable. 

5. Importance of Radiotherapeutic Diagnostic Test. In the absence 
any biopsy there is one diagnostic test, however, which is considered exceed 
ingly important to emphasize, namely, the radiotherapeutic diagnostic test 
Since the appearance of the original articles of Pusey and Heinecke, 
exceeding radiosensitiveness of both pathologic and normal lymphoid tissu 
to radium and roentgen-rays has become well known to all students of radio 
therapy. The knowledge of this fact has at times been utilized by radio! 
gists to determine whether a given tumor by its ready response to a gi 
dose of radiation is of lymphatic constitution or origin. In Hodgkin's d 
ease, before extensive fibrosis has occurred, the radiotherapeutic test Cal 
of great help in causing a rapid and decided disappearance or diminution 
the symptoms and objective signs of the disease. 

6. Unknown Etiology and Lack of Specific Therapy of Hodgkin's Dis 
ease. More than a century after Hodgkin's first description of the diss 
its etiology still remains obscure, and a specific form of treatment has 
been discovered. Chemotherapy and surgical intervention—with rar¢ 
ceptions—have proved disappointing either as curative or palliative measures 
The most efficient local treatment for Hodgkin's disease is universally recog 
nized today to be the radium and the roentgen-ray treatment. The effect 
both of these forms of radiant energy is prompt and efficient in influenci 
the cellular proliferative manifestations of this disease. Lven bulk) 
growths and infiltrations have been noted to disappear or regress promptl) 
under radiotherapy, with great symptomatic relief not only of the « 
pressive phenomena but also of the accompanying toxemia 


* Gordon’s 4° biologic diagnostic test needs further study and confirmatior 
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7. Unfavorable Prognosis of Hodgkin’ ea Unfortunately, in 
spite of great improvement in radiother: nic, permanent cures have 
not been reported and, although prolongation o for months and years 
has been noted by a number of observers, t atal outcome has not been 
averted 

Similarity of Lymphosarcoma and Hodgku RY The malignant 
characteristics of Hodgkin's disease and its close similarity to, if not identity 
with, lymphosarcoma have been repeatedly imp ed upon me ever since | 
became interested in this problem many years a With the passing ot 
the years the more closely and carefully the literature and the 


personally observed cases the more firmly I becai convinced that not only 


] 


biologically but also clinically the two diseases in their course and mani 
> - - 


+ 


festations are closely similar, if not identical Whatever differences are 


observed at times may be regarded as mere variations of the same disease, 


} 


which one would expect to encounter in different individuals with different 
tissue and organ susceptibility and resistancé is this impression, which 


gradually has acquired the force of a conviction, that has induced me to 


view critically the recent literature and a series of 30 cases each of lympho 


sarcoma and Hodgkin's disease observed at Montefiore Hospital during th« 


vears 1922 to 1932 


CLINICAL CHARACTERISTICS OF LYMPI 
DISEASI 


lge. In both groups of our series the great lence occurred in per 
No striki 


sons past middle life, as occurs in epithel wwths 
differences were encountered in the age distribution between Hodgkin's 


(disease and lymphosarcoma, as has beet 


he youngest individual in our series was 11) 
lv reports in the literature of cases of lymphosarcoma and of Hodgkin's 
ise in children below 10 years ot ay 


mind is that both diseases are encountered m frequent ng adu 


It lite 
but 1 lay occur at any age 

ex. In his original paper on lymphosarcoma Kundrat °° stated that 
lymphosarcoma attacks males twice as frequently as females while Hodg 
kin's disease affects more frequently females ls statement, as was 
pre viously pointed out in a recent study, is not confirmed by the experience 


1 


of other observers. In our series of cases of lymphosarcoma there were 13 
females to 17 males, while in the Hodgkin's group there were as many males 
as females. Hence, whatever the ratio of sex incidence in a particular series 
of cases might be, it is of little or no significances 1 making a differential 
diagnosis between lymphosarcoma and Hodgkin's d 

rgans and Tissues Involved in Lymphosa 


ur series the following tissues were found invol 
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Lymphosarcoma 


Lymph glands, skin, subcutaneous tissues, 
muscle, breast, bones, dura, brain, pitui- 
tary, parotid, tongue, pharynx, tonsils, 
larynx, trachea, pleura, lungs, thyroid, 
thymus, vena cava, aorta, pericardium, 
heart muscle, stomach, liver, pan- 
creas, jejunum, ileum, cecum, appendix, 
rectum, peritoneum, mesentery and omen- 
tum, adrenals, kidneys, ureters, prostate, 
bladder, seminal vesicles, spermatic cord, 


spleen, 


uterus, vagina. 


GINSBURG 


Hodgkin 's Disease 


Lymph glands, skin, subcutaneous tissues, 

breast, bones, dura, brain, pituitary, { 

tid, pharynx, bronchi, lungs, pleura, t 

roid, vena cava, aorta, pericardium, hx 
duct, stomach, 

duodenum, jejunum, 

uterus, bladder 


muscle, thoracic spleen, 
liver, pancreas, 
renals, kidneys, ovaries, 


vagina. 


A mere glance at the two lists reveals many more organs and tissues 


involved in lymphosarcoma than in Hodgkin's disease in the present series 
To generalize from this series alone that lymphosarcoma has a tendency 
towards greater systemic dissemination than Hodgkin's disease is hardly 
warranted. If we but compare Kundrat’s famous series of 50 cases of 
lymphosarcoma with Gowers’ parallel series of 50 cases of Hodgkin's dis- 


ease we shall detect but few differences. 


Gowers 30 Cases OF Hodgkin's 
Disease: 


Kundrat’s 50 Cases of Lympho- 
sarcoma. 


+1 


Lymph glands, skin, intermuscular tis- 


Lymph glands, skin, subcutaneous tissues, 
brain, soft palate, pharynx, 


muscles, breasts, dura, tongue, 
palate, pharynx, tonsils, larynx, trachea, 


sues, be mes, 


tonsils, 


bones, 


esophagus, stomach, small 


bronchi, lungs, pleura, thyroid, thymus, 
pericardium, vena cava, esophagus, stom- 
ach, duodenum, jejunum, ileum, cecum, 


tines, liver, pancreas, peritoneum, thyr 
thymus, trachea, lungs, pleura, diaphrag 


pericardium, heart muscle, supraret 


rectum, peritoneum, mesentery and omen- kidneys, testes and ovaries. 


tum. 

However, neither in lymphosarcoma nor in Hodgkin's disease is_ the 
pathologic process limited to the organs and tissues enumerated above. In 
a previous study it was pointed out that it was repeatedly and conclusivel) 
demonstrated that not a single organ or tissue had escaped invasion in Hodg 
kin’s disease. A comprehensive survey of the literature and our own ob- 
servations have revealed that the same holds true for lymphosarcoma. — Both 
diseases are protean in their manifestations. Clinically, both reveal the 
same marked variation in duration, character, course and selective localiza- 
tion in different regions, tissues and organs in different individuals. In 
lymphosarcoma as in Hodgkin's disease it is unquestionably true that in 


large series of cases the invasion of lymph glands is the first to attract clinical 
Nevertheless, numerous reports have appeared in the literat 


1, 


attention. ure 
in which the primary and predominant extra-glandular localization of 

phosarcoma occurred in the following organs and tissues: adrenal, antt 
appendix, bladder, bone, breast, brain (figure 1), spinal cord, esophagus, eye, 


heart, hemopoietic system, small intestines,***":“° large intestines, lach 
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rymal glands, larynx and trachea, liver, lung,” ** mastoid, mesentery and 
peritoneum, nasopharynx, neck and pharynx,” ovary, pancreas, pituitary,” 


prostate,” salivary glands, scrotum, skin,” spleen, stomach,” testes, thymus, * 


thyroid,*’ tongue, tonsil,** and vulva. 

The recognition that lymphosarcoma and Hodgkin's disease are protean 
in their manifestation and invade primarily and predominantly not only the 
lymph glands and spleen but also extra-glandular organs and tissues in 
different individuals, is of vast clinical importance. It stresses the need to 
remember that they masquerade under the semblance of a variety of non- 
malignant as well as malignant conditions, proper differentiation from 


(Case 1) Lymphosarcoma or Hodgkin’s disease of the brain. (Courtesy of Dr 
C. Davison, Neuropathologist, Montefiore Hospital. ) 


which is of great importance from a diagnostic, therapeutic and prognostic 
standpoint. An early correct diagnosis of lymphosarcoma or of Hodgkin's 
disease is of vital importance, for in their early proliferative hyperplastic 
stage the lesions are more circumscribed and are highly sensitive to radium 
and roentgen therapy—the most efficient local therapeutic agents at our com- 
mand today. In the later stages radiotherapy may fail because lympho- 
sarcoma and Hodgkin's disease, even if checked in their further course, may 
have already produced irremediable damage either by marked invasion, com- 
pression or toxic degeneration of vital organs like the brain and cord, heart 
and lungs, liver or kidneys, or by ulceration and perforation of hollow viscera 
with secondary infection. 
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Compression Phenomena in Lymphosarcoma and Hodgkin's Dis 
A review of the literature and personal observations have impressed me w 
the fact that invasive growth by direct extension or lymphatic permeati 
and lymphogenous and hematogenous metastases play a more important rol 
in the fatal issue of lymphosarcoma and of Hodgkin's disease than n 
mechanical compression. Nevertheless, the presence and importance ot 
compression in the advanced stages of the disease must be duly stressed 
In our series of cases the involvement of organs by compression is shi 


below : 
Lymphosarcoma Hodgkin's Disease 


Brain and cranial nerves 
Cord 


Trachea 


1. Brain and cranial nerves 
Cord and nerve roots 
Trachea 
Thoracic duct 
Vena cava 
Ureters 


Bronchi 


Wt + GW bo 


Esophagus . 

Left cervical 
Thoracic duct 

8. Vena cava 

Y. Intrathoracic 

10. Aorta 

11. Heart 

12. Cystic and common 


13. Left renal vessel 


~ 


NX 


While no sweeping deductions can be made from this small series « 
cases as to the relative frequency of compress in lymphosarcoma 
Hodgkin's disease, nevertheless the observation that in the Hodgkin's oI 
compression occurred twice as frequently as in the lymphosarcoma cases 
deserves attention. 

Toxemia in Lymphosarcoma and Hodgkin's Disease. The tollowing 
toxic or constitutional manifestations occurred in both groups of cases : weal 
ness, anorexia, loss of weight, emaciation, brownish discoloration of sl 
anemia, headache and fever. Marked febrile reaction occurred mor 
quently in the Hodgkin's group than in the lymphosarcoma cases 
Murchison-Pel-Ebstein relapsing type of fever occurred in only one o1 
entire group of 60 cases, a patient with Hodgkin's disease in the tern 
stages. [Evidence of necrotization of the lesions with secondary infect! 
was frequently present in both series of cases but seemed to be mors 
nounced in the Hodgkin's group. 

Is the cause of the febrile reaction—frequently more marked in HH: 
kin’s disease than in lymphosarcoma—due merely to cell necrotization 
or without non-specific secondary infection, as believed by some students 
this problem, or to be attributed to the presence of a filtrable virus as belli 
by Gordon,** Pullinger and others? A definite answer to these questions | 


not be given in the present stage of our knowledge. Neither the tub 


bacillus—the most frequently incriminated organism—nor any other k1 
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rroup of observers who 
Llodgkin's diseas 
sis in | 
nant character of lymphosarco 
ized early in the course of tl 
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to the usual fatal issue. The average duration of either is between two a 
three years, although in either case at times extreme variations of frot 
few days to more than 20 years have been recorded (tables l and 2). 1 
shortest duration of life in our Hodgkin’s group was 2 months; the longest, 
7\% years; the average, 2 years and 7 months. [In the lymphosarcoma group 
the shortest duration of life was 6 months; the longest duration, 7 years; 


the average, 2 years and 1 month. 

Mode of Death in Lymphosarcoma and Hodgkin's Disease. In the past 
too much stress has been placed on the glandular invasion and enlargen 
and secondary compression in both lymphosarcoma and Hodgkin's dise: 


while the widespread invasion of the visceral organs either by direct exte 
sion from invaded lymph glands or by lymphogenous and hematogenous 
metastases has received insufficient emphasis. Moreover, in lymphosarcor 


TABLE | 


Prognosis in Hodgkin’s Disease 


No. of| Shortest Longest Average 
Author Ca, = es ~— ‘BS Remarks 


ases| Survival Survival | Survival 


. Ziegler 70 1 month 1—2 yrs 


50 per cent dead at the ¢ 
of one veal! 
Hodling and 18 8 months! 5 yrs. Treated by x-ray, rad 


Brown Colew’s toxin. 
Wallhauser 2 weeks Vast literature and 
sonal observations 


. Coley Only one 7-year surviva 
Billich : —1vear 
Yates and : 1 month 

Bunting 

. Coley 

. Stone = or 

. Craver : —6 months 5 32 patients, or 10.3 per 


Surgery, vaccines, x 
treatment 
Only one &-vear survi'\ 


alive 5 years or over 


Burnham 3 |—1 month Radium therapy 


Dautwitz ; —1 year 
Hummel ; —1 * 
Evans and 
Leucutia 
Warthin d 
McAlpin and 7 months 
Golden 
Blakeslie 
. Goia 6 weeks 
. Schreiner and 46 2 months 
Mattick 


Uddstromer 494 17 days 165 patients died in 


than 1 yr.; 464, or 94 
cent, in less than 5 ye 


Desjardins and 133 |-—1 year ie Only one 16-yr. survi\ 
Ford 


Minot and Isaacs | 19 patients lived 6 yea 


more. 
Surgery and irradiatiot 


~ 


Lerche 
Fabian 205 | 3months 
. Gilbert and 
Babaiantz 
Cunningham 


bo dO bo 
em Wo 


17 patients well 6.4 year 


One 25-vyr. survival. 


nN 
wn 
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the toxic factor in the evolution and termination of the disease has | 
greatly underestimated. In our series of cases, although, as pointed 
above, compression was present in 12 of the lymphosarcoma cases and in 2 
of the Hodgkin's group, local compression played a predominant role in 


immediate fatal issue in only 11 of the Hodgkin's cases and in 9% of 


lymphosarcoma group. Toxemia and multiple visceral invasions wer 
most frequent cause of death in both diseases. Terminal pneumonia w 
frequent ending. 

MobeE oF DEATH IN LYMPHOSARCOMA AND Hop 

Lymphosarcoma 
1. Tracheal compression ; ‘ase 1. Trachea! 
2. Esophageal compression ....... “ase Compressi 

nd bile du 

3. Mediastinal compression .. ' 4c 3. Mediastinal compr« 
4. Intestinal obstruction l Ureteral obstructi 
5. Cord compression : be 
6. Toxemia and visceral invasion . 19 cases . Toxemia and 


Ce e ord compressio1 


Differential Diagnosis of Lymphosarcoma and Hodgkin's Disea 
a previous study on “ Lymphosarcoma and Hodgkin's Diseas« 
Characteristics ’’ it was shown that none of the biologic diagnostic crite 
described by Kundrat to differentiate lymphosarcoma from Hlodgkin’s 
ease have stood the test of careful investigation. “The present clinical st 
further corroborates the same conclusion. Indeed, the more one stu 
this problem the more one becomes impressed that not only biologicall 


also clinically the two diseases are identical in their malignant manifé 


tions.*  [veryone with wide clinical experience with these two dis 
knows how extremely difficult, if not impossible, it is to differentiate lymy 
sarcoma from Hodgkin's disease on mere clinical grounds in the absen 
microscopic evidence. I have witnessed many instances 
clinicians and radiologists were unable to differentiate one from the ot 
the clinically most important group of cases—the mediastinal 
which the aid of the roentgenologist is usually of great 

“i 


wo 


Lilinn 


11¢ 


diagnostic but also from a therapeutic standpoint in gui 
tion therapy. Nor can the radiotherapeutic test—more prompt disapy 
ance of the lesions in lymphosarcoma than in Hodgkin's disease und 
similar dose of radium or roentgen-ray therapy—be always used as rel 
guide in differential diagnosis. Highly cellular [Hodgkin's diseas« 
early proliferative phase may be as sensitive or even mor 
late lymphosarcoma with secondary fibrotic changes 

Treatment of Lymphosarcoma and Hodgkin's Disease. \WWith very 
exceptions, chemotherapy, vaccine and toxin therapy have proved disapp 
ing either as curative or palliative measures in either disease. Only in 
lated lesions of the gastrointestinal tract has surgical treatment r¢ 
some favorable results. As a whole, the most efficient local therap 
agents are radium and the roentgen-rays. Although permanent cures 


+ 


* Gordon's biological differential diagnostic t ( 


} { . 
elore it can be unequivocally accepted 
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3. The silent development of a m« 
pression of the esophagus first called att 
+. The extremely rapid course aftet 
the total clinical duration of the illness 
5. The invasion of the vessels o 
tasis to the brain. 
6. The extensive invasion of non-gl: 


1 
} 


7. The limitations of roentgen-ray th 


lymphosarcomatosis or Hodgkin's diseas« 


8. The lack of sharply demarcated morph 


il 


lymphoblastoma to differentiate lymphosarcot H 


] 
OUYRII 


1 


The postmortem specimens were studie pathologists who 


were unable to decide whether the cas« lymphosarcoma 01 
the Hodgkin’s group. 

9. The absence of any predisposin 
ment of the disease. 


> 2. Lymphosarcoma with f 
was admitted to Montefiore Hospital 
Complaints: Dry cough, short 
weakness, loss of appetite and weight 


months. 


Vays en] ved Food he 

cough, shortness of bt 
hs later he was admitted to a hospital in Ne 
ffusion was made. This was appar 
the left chest. At the end of five 
lost 16 pounds in weight, hae 


ie had 
were unrelieved. He left the institut 
family physician betook himself 
period of five weeks he eained 
not relieved and became agegra\ 
Greatly discouraged he returned 
in who found an increase in 
tion. 
December 1923, he was admitted 
lition to the pleural effusion, enlarg 
\ biopsy ot one of the nod 
early 10 months after the first 
therapy first given to his ches 
nt occurred followed by relaps« 
tor the treatment of neoplastic 
tion to intrathoracic involvement, 
nd marked deterioration of his 
rapy there was slight improvement 
idmission to Montefiore Hospital, 
ise Of lymphosarcoma with p1 
illness he was well nourished 
ons the result of pruritus 
lomerate enlar rements rhe teetl 


ind congested le superfici 
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here were signs of fluid in both pleural cavities 
celeration and a loud systolic murmur at the apex 
accentuated. The abdomen was distended, tense, and showed tl 
wave. The intra-abdominal organs could not be palpated due to 
abdominal muscles. Rectal examination showed a distinct 
the prostate gland, the left lobe being harder and larger tl 
scrotum and lower extremities were edematous. 

The patient steadily grew worse and on October 
of pulmonary edema. 


Antemortem Diagnosis 


Lymphosarcoma of superficial, medi Lymphosarcon 
ym] ym] 

astinal and retroperitoneal lymph maxillary, cet 
elands. dominal, 
Lymphosarcoma of lung and_ pleura, glands. 
possibly of tonsils and prostate, . Extraglandular 


appendix 


mus, tongue, 
Compressio1 
aorta, vel 
silateral 


iTOSIsS 


p 
Loc ilized 


‘ulmonary 
Ascites al d 
tremitie 
Herpes 
fifth the 
Gross Characteristics of the Tumor ‘The tumor 

an elastic, more or less firm, grayish white, moist, sm¢ 

in discrete and conglomerate nodules or continuous sheet 

of yellowish and hemorrhagic necrosis. The tumor 

was in the form of palpably discrete nodules, which on 

thin tumor strands. The growth enveloped the sal 

and lingual nodes; from the supraclavicular node 

the upper thoracic regions (and on the right side 

diameter at the medial angle of the apex of the lung) ; 

about the right lung and on the left side invaded the po 

coverings. At the bifurcation of the trachea the tumor 

replace the anthracotic root glands; and finally in a conti 

anterior and lateral surfaces of the bodies of the vertebrae 

down to the coccyx, filled the pelvis and covered its lateral 

course the aorta, ureters, nerve fibers and pelvic vessels and 

tumor had infiltrated extensively the omentum, t 

the appendix and cecum and right surface of 

root of the mesentery, around the celiac axis, 

placed by tumor.” 


Microscopically the structure v 
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Comment. The important points deserving emphasis in this case are 
|. The absence of any predisposing or exciting causes for the dk velop 
ment of the disease. 

2. The primary clinical onset with signs of pleurisy with effusion per 
sisting for several months before discovery of enlargement of superficial 
lymph glands. 


3. The loss of 10 months before a positive diagnosis of lymphosarcoma 
Was made fre ma biopsy of one of the superficial lymph node Ss 


iG. . 
, ; 7 ' 
t rhe requent presence he morrhagic necrosis in. the neoplastic 
lesioy S 
>. The accompanying toxemia. 


6. The apparent local resistance of advanced lymphosarcoma to roentgen 


therapy even in the hands of expert radiotherapists 


7. The comparative'y short duration of the illn 7 months) in 
man who previously enjoyed good health. 
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8. The pulmonary mode of death. 

9. The clinical recognition of lymphosarcomatous invasion of the super- 
ficial, mediastinal and abdominal lymph glands, pleura and lungs and the 
failure to recognize the apparently silent and extensive invasion of the 


pituitary, tonsils, tongue, thymus, thoracic dura, spleen, liver, kidneys, ap- 


pendix, cecum, omentum, prostate, seminal vesicles and ureter. 
10. The compression of blood vessels, nerves and hollow viscera. 


lic. 4. (Case 2) Lymphosarcoma of prostate. 


Case 3. Hodgkin's disease with primary localization in cervical lymph glands w 
secondary invasion of the base of the brain with generalization of the disease lor 
D., aged 42, first came under observation of the Radiotherapy Department of \ 
fiore Hospital on July 14, 1930. His chief complaints were: Painful swelling in right 
neck, pain in the right side of the head, face and neck, attacks of dizziness a 
consciousness, hoarseness, shortness of breath, weakness, and loss of 20 pounds 


weight. 
Some five years ago, in the summer of 1925, he noticed enlargement of the 
He 


cervical glands not accompanied by any local or constitutional symptoms 
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no heed to this enlargement until several mot 
finally made him consult a physician 
Cancer Hospital, New York City, whe 
rted typical Hodgkin's disease 
given a series of roentgen-ray treatmen 
completely disappeared and he felt en 
herous and malignant character of 
port every two or three months for 
advice and for the next three and a half vear 
evidence of local recurrence or anv othe 
In the summer of 1929, he began t 
t side of the head, face and neck, witl 
tacks kept growing in frequency and severit 
panied by vertigo and loss of consciousness 
j ese attacks of unconsciousness he fell 
wound of the scalp which required sever 
ferred by his local physician to one of the 
lemonstrated by a member of the teacl 
students as a severe case of hemicrat la 
ha i 


e eight of the incriminating 


\ 
1 
I 


| ptly followed the advice. Unfortu: 
liminishing, the attacks became mort 
rapid deterioration of his general conditio1 
On February 6, 1930, he was ad: 
lling in the right tonsillar regi: 
lastic growth. Without any 
paramount problem which was di 
and the attacks of unconsciousness. 
on February 21, 1930. 
\pril 10, 1930, he was admitted 
iis time his general condition had becor 
emaciated and cachectic and comp! 
ital and parietal regions requiring 
ide of the face and neck 
he right side while the uy 
glandular swellings found on 
howed possible right recurrent nerve p:; 
‘ells 4,920,000 : polynuclears 70 per cent: 
ent; eosinophiles () He was give 
to the right side of the head and neck 
13, 1930, only slightly relieved fro 
tacks of unconsciousness 
hen first seen at Montefiore Hospit 
1) Recurring attacks of pain in tl 
y vertigo and loss of consci 
ne year’s duration (3) Shortn 
leafness and disch 
side of the face 
month’s duration 
mination revealed a pa 
‘ve, pupil and right 
's syndrome ) There was nysta 


tal direction lhere was ptos 
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sis. The tongue was deviated to the right. The right half 


atrophy and fibrillary twitchings. There was partial deafne 
gums were spongy. The uvula was deviated to the right 
show any swelling. The eves showed clear media and normal 

Neck: Several moderately enlarged discrete lymph nodes 
right and left cervical regions 

Shoulders: The right shoulder was lower than the leit and drooping 

| the scapula. 

Face: The right side of the 
detected in the right cheek or parotid gland. 

Chest and Lungs: Negative on physical examination 
thickening of the right apical pleura was noted, otherwise 
were negative. 

Heart: Moderate tachycardia, otherwise negative 
normal contours of heart and aorta 

Abdomen: Liver, spleen, kidneys, lymph nodes are n 
or ascites. 

The axillary, inguinal and femoral lymph glands are 

Blood examination: Red blood cells 4,900,000; hen 
blood cells 13,000; polynuclears 70 per cent; lymphocytes 
per cent. 

Urinalysis is essentially negative. 

Diagnosis: Hodgkin’s disease with intracranial invasi 
posterior jugular fossa with involvement of the seventl 
twelfth cranial nerves after their emergence from. the 
against the cerebellum or restiform body. Of interest is 
symptoms of intracranial pressure with a lesion of the 
located in the posterior fossa 

Course under Roentgen apy. Following a 
therapy given to the skull and neck through multiple 
show satisfactory improvement. On September 9, 1930, 
alter deep roentgen theray Vy Was started, his headaches 
and the attacks of vertigo and unconsciousness were 
ness of the right ear was diminishing Phe right Horne 
and a slight right facial paralysis persisted. The devia 
twitching of the right half of the tongue remained uncl 
slightly deviated to the right. he cervical and axillary 


renera COl 


palpable. Parallel with the local improvement his 


within the next two months his weight rose from 99 pounds to 110 pout 


In February 1931, he began to have pain in the left upper 
revealed, for the first time since the onset of his illness 


t 
treacherous character of Hodgkin’s disease was once agai! 


Under irradiation the enlargement promptly disappeared 


superior mediastinum. Under further irradiation this ne 
trolled. In May symptoms of mediastinal and pulmonary 
liver became enlarged. In June definite radiographic 
upper half of left lung was noted. Under further it 
promptly relapsed. In August it was evident that the fatal 
He had signs of generalization of the disease with pulmonat 


vasion. He eradually li st eround and died on December 


i 


1 


toxemia and respiratory embarrassment. Necropsy coul 


~ 


Comment \mong the many interesting clinica 


this case, the following deserve special emphasis 
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al 
+, ‘The invasion of the base of 
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Che mistaken diagnosis of he 
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f any glandular swelling 
CTO! 


lhe loss of nearly one year 


{) 


Hodgkin's disease was made, 


f at whicl 
inges had already taken place in s« 


o moderat 


I 
lhe slight response t 
irradiation 


re intensive 
he imperfect results from 
lvkin’s disease in general and it 
dvanced irremediable degenerative 


lhe subsidence of toxic symptoms 


en in late Hodgkin's ciseasc 
the « 
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Che generalization of 
on and radiotherapeutic trea 


lhe inadequacy of our most 
oentgen therapy to ce pe curatt\ 
is occurred even though the pa 


ned in this case cannot he 2% 


Hhio-lumbar 


One month 


reoma 

New York. At this 

pr ssible exce pt 
Following a Sel 


nguinal and fet 
] S| , 7 
t completely relieved 


\pril 17, 1930, he fit 
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chief complaints were: (1) Aching pain in the left fronto-temporal region—eigh 
(2) Occasional throbbing pain in the lower occipital region 


months’ duration. 
(3) Shortness of breat! 


gravated by pressure and posture—three months’ duration. 
on slight exertion. (4) Epigastric pressure—a few months’ duration. 
He was in good general condition, well nourished and only slightly pale. In 


the left fronto-parietal region there was a large, hard, tender, bony swelling, which 
on radiographic examination was found to be due to an extensive area of bone de- 


struction involving the frontal and parietal bones (figure 5). 


Fic. 5. (Case 4) Lymphosarcoma of skull. 


The tongue, pharynx, tonsils, neck, mediastinum and lungs failed to show 
neoplastic invasion on physical and radiographic examination. There were 
soft, slightly enlarged lymph nodes in the left axilla, which gave the impression 
Careful abdominal palpation failed to reveal 
The liver, however, was greatly enlarged 


being non-neoplastic in nature. any 
enlargement of lymph nodes or spleen. 
its upper border being at the fifth intercostal space, the lower border extending I2 
cm. below the costal margin. The surface was smooth, the edge sharp. Nodules 
and irregularities could not be detected. A blood count showed a slight secon 
White blood cells 12,800; polynuclears 89 per cent; lymphocytes 7 pet 

Urinalysis was essentially ne¢ 


lar 


anemia. 
mononuclears 2 per cent; eosinophiles 2 per cent. 
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Neurological examination showed bilat 
marked pigmentation and colloid deget 
The findings were interpreted as 
increased intracranial pressure 
ourse under Roentgen Therapy. Foll 
to his skull and liver, he showed a rapid a1 
1930, reexamination of the eyegrounds show 
later he began to have pain in the right 
an area Of bone destruction in the upper e 
periosteal thickening along the inner bord 
Toward the end of 


Ste 


yielded to irradiation. 
sume his former occupation as counter! 

In the summer of 1931 he developed 
trochlear and inguinal lymph glands Phe 
margin. On May 27, 1931, he complained 
next day radiographic examination of the 
right pubic bone and areas of sclerosis 
again became enlarged and was palpable 
irradiations controlled the above lesio 
Radiographic examinati 


nan 


11) 


left chest. 
left lower lobe with a small pleural effu 
few month 


This lkew1 


cleared up entirely within a 
mass over the sternum. 
Toward the end of April he had a rec 
with pleural effusion, which again vield 
in July still found him in good gene 
roentgen-ray therapy given Over a perl 
on July 5, 1933 showed no change frot 
were 3,870,01 


t«il 


' 


1930. The red blood cells 
blood cells 5,200; the polynuclears 69 pet 
nuclears 5 per cent; eosinophiles 1 | 
In August 1933, he began to lose g1 
10 cm. below the costal margin Che 
ivated form. There were multiple 
His cardiac and respiratory embart 
December 1933, he passed into a <¢ 
not be obtained. 


+ 4 
“nare 


comment. The outstanding clinical cl 
The presence of an apparently station 

inal lymph glands for 11 years before they 

ive growth and intra-abdominal invasion a 


the right 


umed a rapid and pro 


The lapse of one year (or should we asst 
abdomiun 


—*° 


vy revealed an extensive intra 

us with the inguinal invasion 
3. The rapid response of long-standing 
phosarcomatosis to high-voltage roentgen-ray 
(he apparently hematogenous route o 
asion of the skull—and later other bon ut any demonstrabk 


lular or other soft tissue lesions in the vic 


a-abdominal lym 


as evidence d by 


lhe generalized yet discrete invasion 
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6. The order of clinical progression: (a) inguinal nodes; () lu 
nodes; (c) skull; (d) cranial cavity; (e) brain; (f) liver; (g) 
humerus; (/1) left humerus; (7) axillary lymph nodes; (j) pubic bones; 
(k) spleen; (/) epitrochlear lymph nodes; (#7) lung and pleura; (17) ster- 
num and ribs. 

7. The comparatively slight toxic or constitutional symptoms until a few 
months before the end in spite of many years of widespread lymphosarco 
matous lesions which were actively treated by roentgen-rays. The blood 
examination in July 1933, showing apparently no changes within a period 
of three years of repeated roentgen-ray therapy over bones, liver, lungs and 
lymph nodes, is one of the most instructive in clinical medicine. It shows 
that irradiation carefully controlled by clinical and blood studies may bh 
administered for years without any demonstrable injury to the hemopoieti 
organs in a disease in which they are greatly exposed to injury 

8. The long duration—six to 17 years—of generalized lymphosare: 
matosis in rare cases. 

9. The continued spread and generalization of the disease under very 
careful clinical observation and treatment with roentgen-rays stresses th 
important fact that no local mode of treatment in lymphosarcoma can b 
permanently curative when the disease becomes generalized, although ever 
then prolongation of life in comfort for several years may be achieved | 
judicious and efficient radiotherapy. 

Case 5. Hodgkin’s discase with skeletal invasion and pathologic fractu 
spine. M. G., aged 32, was admitted to Montefiore Hospital, July 8, 1927, 


] 


diagnosis of Hodgkin's disease with pathologic fracture of the third lumbar 


1 


In February 1924, without any apparent predisposing or exciting 
veloped painless swellings in the neck which gave rise to no local o1 
disturbance. Six months later he began to have substernal 
streaked sputum. He made the round of several clinics and hospitals where 
treated medically with indifferent results. In the summer of 1926 his sy1 
became more marked and, in addition, he suffered pain in the abdomen and 


the lumbar spine. Frequently he felt nauseated and vomited 


and he lost weight progressively. In April 1927. he was admitted to a 


in New York where a diagnosis of Hodgkin’s disease with pathologic fracture 


third lumbar vertebra was made. Examination of the blood at this time 


2,000,000 red cells; 36 per cent hemoglobin; 5,600 white blood cells; 59 pet 
polynuclears ; 38 per cent lymphocytes; 3 per cent mononuclears. Following roentget 
ray therapy to his chest and spine there was very little improvement in sympto1 
on July 8, 1927, he was transferred to Montefiore Hospital 

Examination revealed a very anemic, dyspneic, asthenic, jaundiced and ca 
individual. The cervical, axillary and inguinal lymph glands showed discret 
conglomerate enlargements Dullness and crackling rales were present over tl 
of the right lung here was a systolic murmur at the apex and a diastolic 1 
at the base of the heart. The heart rate was moderately accelerated he 
pressure was 90 systolic and 28 diastolic. The abdomen was distended and 
a fluid wave. The liver and spleen were moderately enlarged. The spine wa 
from the second lumbar vertebra down to the coceyx. Over the fourth lumbat 
there was a tender bony swelling The legs were edematous \ blood count 
8, 1927 showed 1,900,000 red blood cells, 26 per cent hemoglobin, 3,800 whit 
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ase 5) Higher magnification showing invasion 01 
tissues. 
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OS per cent polynuclears, 29 pet 


VSIS Gave a heavy trace of albu 


he patient steadily went dow1 
rassment and died on August 19, 
he antemortem clinical diagnosi 
elands of the body “ (2) Hodgki 
Necropsy revealed: (1) Hodgkin's 
hial and retroperitoneal nodes. 
the pancreas and left suprarenal gland 
\orta, vena cava and iliac vessel 
pleen with moderate amyloid i1 
Serofibrinous pleuritis, pericarditi 


scopic cxamination. Hodgkin's 


‘omment. The salient clinical 

1. The absence of any predisposi 

2. The presence of painless and syn 
six months before the development of any evi 

3. The marked secondary anemia, the al 
cytes in the last blood examination 

4. The presence of pain in the | 
discovery of the pathologic fracture of tl 

5. The absence of any febrile stag 
Montefiore Hospital. 

6. The poor response to radiati 


" 
was admitted to Montefiore H 
et complaint. 
In February 1928, he developed 
morexia, belching and loss in w 
became so marked that he 
‘r, not until the summer of 
1929, he w: admitted to Bell 
ne pathological diagnos} 
rood post-operative recovery 
\ few days later he devel 


h lower extremities, and diff 


to Bellevue Hospital in 
and appeared cachectic 
tic foci in the lungs or spine 
4,000,000 red blood cells, 75 per cent 
yt uclears, 22 per cent lymphocytes 
per cent basophiles Che bl 
ntially negative 
condition rapidly grew wo 
| legs and gradually grew 
He was then transferred fror 
as admitted on December 
and decubitus ulcers. He 


| ] 
inds were not enlarged Phe 
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radiographic examination. The heart was not enlarged, the rate re 
minute. The liver was palpable 1 cm. below the costal margi There w 
abdominal masses and ascites was not present. Both lower extremit 


hagnosi ot 


pletely paralyzed. Neurological consultation elicited a diag 
matous metastatic invasion of the cauda equina possibly by exte1 
and deep roentgen-ray therapy was suggested. On January 6, 1930, 
examination of the skeleton failed to show any vertebral involveme1 
evidence of an old fracture of the ninth and tenth left ribs Chere 
bone destruction in the lower end of the right ilium. The 
the upper end of the shaft and lesser trochanter of the left 
Course under Roentgen Therapy. Following two erythema dost 
gen therapy over the lumbo-sacral spine there was some diminuti 
back and some improvement in the paralysis of the lower extre 
the patient gradually went down hill with symptoms of pi 
wasting and expired on May 29, 1930 
Necropsy revealed lymphosarcoma of retroperitoneal 


active tuberculous lesions in the upper lobes of both lungs 


matous lesions were absent It is to be regretted that the bi 
removed and sections of bone were not secured for pathologic ey 

















The salient clinical features of this case aré 


Comment 


secondary invasion of the retroperitoneal lymph nodes, cauda equit 
liver. 
2. The failure of splenectomy 18 months after the onset of 


symptoms to affect the further course of the disease which 


dominated by the invasion of the liver and cauda equina, with prod 


paraplegia, decubitus ulcers and toxemia. 
3. The marked wasting and cachexia of toxemic orig 


1. The primary clinical localization of lymphosarcoma in the S] 









iC 


4+. The associated tuberculosis of the lungs with no demonstrabk 
S 


lymphosarcoma in the affected lungs and no tuberculosis in the lymp! 


comatous organs and structures. 


; ‘ 


5. The failure of roentgen therapy to affect the late compress 


hen irremediab! 


nomena of lymphosarcoma in nervous structures wl 


generative changes have taken place. 





Case 7. Hodgkin's disease with primary ai ) 
symptoms. A. H., aged 32, was admitted to Montefiore Hospital, | 
with the following chief complaints: Cough and expectoration rt 
night sweats, poor appetite, loss of weight and strength, pain in the 
and across the small of the back, swollen glands in tl ( 
regions. Duration of symptoms one year 

Family Histor\ Negative 

Prez ious Hist ry. In 1917, ten years be tore the onset of his pre 
developed an acute respiratory infection which was suspected to b 
origin. At the end of three months he made : od recovery al 
of frequent head colds, had enjoyed Lor id health until the ( 1 

Present Illness. In June 1927, he gradually develope 
shortness of breath, night sweats, loss of appetite and é 


and across the small o he back He lost 





= 
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weaker. One month later his family physician n 
advised a stay in the country for a few weeks 
sultation he noticed for the first time painless et 
side of the neck. He left for the mountains and 
relieved from his respiratory complaints and gain 
swelling of the glands in the left side of 
the right side of the neck became enlarged. 
gave rise to no local discomfort, and on 


the 


iC 


suficiently improved to resume his occupa 
respiratory symptoms recurred in an aggrava 
cember 1927 he was forced to discontinue his 

On January 28, 1928, he was admitted to 


1 
the root 


radiographic study revealed a mass at t 
ry and inguinal glands and the spleen were 
‘ounts showed a slight secondary anemia | 


t 
it 
/ 


3,700 per cu. mm.; polynuclears 75 to 90 per 
mononuclears 2 to 7 per cent; small lymphocyte 


\ biopsy of one of the cervical lymph 
Following a series of roentgen-ray treatn 
istinal and left inguinal regions there occut 


glands followed by an increase of weakness and 


and progressively he lost ground. His cough 


al . His 


On admission to Montefiore Hospital 
achectic. The skin was darkly pigmented. 
nguinal lymph glands were moderately enlarged 

ns of a moderate pleural effusion on physical 
was not enlarged. The rate was 135 pet 
systolic and 60 diastolic. The abdomen was 
spleen were palpable 4 cm. below the costal 

Kor the next four weeks he ran an irreg 
His respiratory embarrassment increased 
blood pressure sank to the low level of 66 systolic 


ty 
hcil 


1928, he died with symptoms of congestive heart 
Necropsy revealed: (1) Hodgkin’s disease of the 


ssenteric and retroperitoneal glands. (2) Hodgkin's 


t 
3) Compression of the thoracic duct with chylous 


bliteration of the cystic duct. (5) Compression of 
pression of the left renal vessels with secondary 
typical 


M croscopically the lesions were 1 


ph glands presented massive necrosis wi 


‘were many endothelioid cells and a 


he spleen presented a necrotic mass 
i which there were areas of hemorrhage and 
iltration with a few polynuclears and occasional et 
Hodgkin’s ce 


ut no eosinophiles. In one area the 
go of a blood sinus. 


left lung, in addition to a lesio1 
lemarcated infarct with areas of parench 


rous tissue and necrosis and hemorrhag 
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Comment. ‘The salient clinical features of this case are: 
1. The primary clinical onset with broncho-pulmonary symptoms per- 


sisting for several weeks before enlargement of glands in the neck. 


2. The delay of eight months before a diagnosis was made in a pati 


who was rapidly developing toxic and compressive Hodgkin's disease. 


ssels by e1 


\trophy of left kidney due to compression of renal ve 


Fic. 8 (Case 7) 
nodes of Hodgkin's disease 


3. The poor response to roentgen therapy in late and severely toxic a 
necrotic Hodgkin's disease. 

4. The marked necrosis of spleen and lymph nodes, the severe toxemia 
the irregular remittent fever and the marked hypotension without any e\ 


dence of Addison's disease. 
The compression of the thoracic duct with the production of ch 


5. lot 


ascites. 
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6. The compression of the cystic and common bile ducts with the pro 
duction of hydrops of the gall-bladder and fatty degeneration of the liver 
7. The compression of the left renal vessels with secondary atrophy ot 


{ 


the kidney. 

8. The brief duration of the illness which was shorter by four months 
than in the preceding case of lymphosarcoma 

9. The absence of tuberculosis or any other etiologic tactor to account 
for the development of the disease and its rapid dissemination and short 
duration. 


; 


Case 8. Primary lymphosarcoma 
the hospital August 24, 1930, complaining of 
vomiting and a painful mass in the uppet 

In August 1928, without any apparent cau 


1 


\ few months later anorexia, nausea and 


local physician. The diagnosis was doul 


May 1929, he applied to a large hospital 
blood pressure led to a diagnosis of 
months he was given adrenalin injection 
uiled to improve and noticed in addition the 
the upper abdomen. 
In February 1930, he was admitted to 
lly emaciated and cachectic conditior 
ling in the nasopharynx and numerot 
ular region. In the left upper quad: 
1 a movable, firm, smooth, rounded 
be either intragastric or intracolonic 
blood pressure was 80 systolic and 60 
Roentgen studies of the gastrointesti1 
tragastric or extragastric lesion. Ga 
No free hydrochloric acid was pr 
nosis of gastric neoplasm, probably 
\ biopsy from a soft, white, large, gl 
the fauces was reported as showing 
ine the local involvement of the 
of the skull was made and was 1 


ing pituitary neoplasm. ‘There 


l 
1 
} 
i 


lhe visual fields were normal. 
adiotherapy of the nasopharyngeal tu 
lisappearance. Similar results wet 
to one-fourth its former size 
uggested both for diagnosis and 
t bad risk and so the radiotherapy 
he patient improved remarkably 


rged from the hospital. The fina 
rynx. (2) Pituitary neoplasm 
hree was not established. 
remained under observation and 
ital until the summer of 1930, when | 
e anterior chest. From this date 
recurred in aggravated form 


24, 1930, he complained of weak 
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pain and swelling in the upper abdomen and lumps in the chest. He was emaciated 
and cachectic. The skin showed a brownish pigmentation. He was toothless. The 
pharynx was congested but no masses were present. There were no enlarged glands 
in the neck. Over the second and third costo-chondral articulations were several 
small, hard, immovable masses apparently springing from the periosteum. In both 
axillae a few small, hard glands were present. The apices of both lungs gave a dull 
percussion note. The heart was rapid but otherwise negative on examination. In 
the upper abdomen an indefinite mass was felt. The liver and spleen were not pal- 
pable. Rectal examination revealed a hard, tender mass in the region of the prostate. 
A blood count showed: red blood cells 4,150,000; hemoglobin 65 per cent; white blood 
cells 11,510; polynuclears 65 per cent; lymphocytes 32 per cent; undifferentiated cells 
3 per cent. Urinalysis was essentially negative. 

Radiographic studies: Chest: Apical thickening due to old tuberculosis and in- 
filtrative mass in the region of the right upper lobe, extending out from the medi- 
astinum a distance of about 1.5 inches. There is an extension from the hilum into 
the left upper lobe. A small pleural effusion is present at the left base. 

Gastrointestinal Tract: Irregularity of the cardiac end of the stomach suggestive 
of malignant neoplasm. Barium enema of colon negative. 

Skull: Sella turcica three times normal size. Thinning of floor and of posterior 
clinoid processes. Appearance is strongly suggestive of pituitary neoplasm. 

Urinary Tract: Uroselectan test showed dilatation of pelvis and calices of 
kidney. Diagnosis: Right hydronephrosis. 

Analysis of the clinical and laboratory findings led to the following tentative 
diagnoses by different members of the attending and house staff: (1) Hodgkin’s dis- 
ease. (2) Hypernephroma with metastases. (3) Cancer of the bowel with metas- 
tases. (4) Cancer of the prostate with metastases. 

On September 11, 1930, a biopsy of one of the nodes in the left axilla elicited 
the report: ‘ All normal lymphatic structure is gone. The entire lymph node is re- 
placed by closely packed round cells which infiltrate the capsule of the surrounding 
fat tissue. These cellular elements are uniformly small, the nuclei are fairly deeply 
staining. There is very little variation in the size of the cells. The nuclear ele- 
ments are rich in chromatin. A vein outside of the lymph node is filled with a large 
number of lymphocytes. This is extremely suspicious of lymphatic leukemia.” 
(Figure 9.) However, a restudy of the blood showed 11,660 white blood cells, 74 
per cent polynuclears, 20 per cent lymphocytes and 6 per cent undifferentiated cells. 

The third week in September his respiratory symptoms became more marked and 
on the twenty-fifth of the month he died with symptoms of a terminal broncho- 
pneumonia. 

] 


Necropsy revealed: (1) Lymphosarcoma of stomach with metastases to regional, 
) 
(2) 


retroperitoneal, periaortic, posterior and anterior mediastinal lymph glands. (< 
Diffuse lymphosarcomatous invasion of entire peritoneum with hemorrhagic ascites 
(3) Invasion of left spermatic cord. (4) Right hydronephrosis. (5) Invasion ot 
thymic fat tissue, parietal pericardium, right lung and pleura. (6) Bronchopneu 
monia right lung. (7) Bilateral otitis media and mastoiditis. (8) Basophilic 
adenoma of pituitary. 


Comment. Among the many interesting features presented by this case, 


the following deserve special emphasis : 

1. The onset with gastrointestinal symptoms, marked asthenia and low 
blood pressure, which led to a mistaken diagnosis of Addison’s disease 
2, The presence of a lymphosarcomatous tumor in the nasopharynx 


mmnoT 


which morphologically presented the cellular structure of a Schminke tum 


or lymphoepithelioma. 
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lying abdominal tumor. 


4. The improvement that followed roentgen-ray therapy of the pharyn- 


geal and abdominal tumors in a late case of generalized lymphosarcomatosis 
specimen from the nasopharynx was reported as lymphoepithelioma, whik 
the one from the left axilla bore the characteristics of lymphatic leukemia 
Other areas from the intestines and the stomach gave the typical structur 
of reticulum cell lymphosarcoma and Hodgkin's disease. 


6. The extensive invasion of extra-glandular organs and tissues which 


dominated the clinical course of the disease. 

7. The toxic and pulmonary mode of death. 

Case 9. Lymphosarcoma of the transverse colon well four years afte) 
B. W., aged 57, was admitted to Montefiore Hospital, May 23, 1931, complain 
cramps in the abdomen, constipation and loss of 20 pounds of weight 

He was in good health until October 1930, when he began to suffer fro 
stipation, belching of gas, rumblings in the abdomen, loss of appetite and weight 


consulted a local physician who diagnosed constipation and prescribed laxative H 
failed to improve and in March 1931, applied to a large hospital in New York re 
after two months of observation and treatment a diagnosis of a malignant ne 

was made. 

On admission to Montefiore Hospital on May 23, 1931, he was well nourish 
There was no superficial lymph node enlargement. The heart and lungs present 
abnormality on physical and radiographic examination. The blood pressur« 
144 systolic and 82 diastolic. The abdomen was distended and tense. In the regior 
of the splenic flexure an oval movable mass was felt. On radiographic examinatiot 
obstruction at the splenic flexure was present with dilatation of the transvers¢ 
A blood count showed 3,200,000 red blood cells, 55 per cent hemoglobin, 8,000 
blood cells. A diagnosis of carcinoma of the splenic flexure was made and on J1 
22, 1931, a resection of an ulcerated obstructive distal transverse colon was 
The mesenteric glands were not enlarged and the liver was free from any tnvasi 
The pathologic examination of the removed tumor led to a diagnosis of lympho 
coma. The patient made a good recovery and has remained well until the pres 
date. Repeated clinical and roentgen examinations during the past four yea 


failed to show any evidence of lymphosarcomatous recurrence or invasion 


other organs and structures. 

Case 10. Lymphosarcoma of mediastinum well three years after irrad 
F. R., aged 53, first came under observation at the Radiotherapy Depart 
Montefiore Hospital on May 25, 1931. 

The first week in April 1931, she first noticed enlargement of the left cet 
lymph glands. She would not have paid any attention to it, but she had headac! 
spells of dizziness due to long-standing hypertension and therefore consulted 
family physician. He noticed the enlarged glands and had her chest roentgen-1 
Examination revealed enlarged bronchial glands. A biopsy of one of the 
glands was diagnosed as probable lymphosarcoma. 

When first examined at the Radiotherapy Department of Montefiore H 


on May 23, 1932, she was well nourished and did not appear ill. The teeth, tongut 
and throat were negative. In the left supraclavicular region there was a tende1 
measuring 6 by 6 cm., with a recent scar in the center. It was firm in consiste! 


fixed to the underlying structures. In the left axilla there was one enlarged 







3. The failure to recognize the lymphosarcomatous origin of, at least, 
some Schminke tumors led to failure to recognize the nature of the under- 


5. The pleomorphism of lymphosarcoma in some cases. The biopsy 
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node 3 by 3 cm. in size and rubbery in consistency here was upper mediastinal 
dullness. The lungs failed to show any gr abnormali The heart was enlarged. 

iortic second sound was accentuated. lood pressure 5 systolic and 120 
There were no murmurs or accel 
The spleen was not enlarged 
Vaginal examination revealed a 

onths’ pregnancy. Rectal examination 

iboratory Data. Radiographic exami 


enlargement of the superior mediastinum on h the right and le les and the 
nodes at the right hilum showed marked enlargement he appear vas most 
tive of Hodgkin’s disease. A blood count on May 1932 showed 4,750,000 
red blood cells, 80 per cent hemoglobin, 9,500 white blood Ils, 65 per cent polynu 
clears, 29 per cent lymphocytes, 3 { hil 
Urinalysis was essentially negative. 
Course under Radiation Therapy. 1 
ray treatments to the mediastinum and cervi 
lisappeared and have as yet shown no recurre1 
Comment. The favorable results obtained in the last two cases of lym 
phosarcoma—in one by operation and in the other by roentgen-ray therapy 
stress the fact that lymphosarcoma is not always from the outset a widely 
disseminated disease. It may for a time remain localized in one or a few 
tissues. In such cases operation or irradiation may completely 
remove the local disease. \ freedom from recurrence for three or fou 
years must not lull us into an undue feeling of ut as to permanent cur¢ 
Recurrence may take place. Hence we shall ally carefully reexamine 
these patients and at the first signs recurrence institute appropriat« 
Until such time, howeve r, we nust bp rateful for the excellent 
results now lasting three and four years respectively in definitely proved cases 
of lymphosarcoma, not differing clinically from many other similar cases 


which rapidly succumbed to the disease 


SUMMARY AND ( 


1. Lymphosarcoma and Hodgkin's dise: 10 y manifest 


Ives clinically by invasion of lymph nod and sj However, 


thar malignant invasion is not confined to lymphoid organs and structures 


Chey are protean diseases and invack every Organ al d tissue oO! thi 


body. 


-. extra-glandular involvement by lOsarco and Hodgkin's 


1 


Uisedse 1s not always an extension or a metastasis trom primary mvasion oO! 


ymph glands or spleen. Primary and predominant extra-glandular lym 


phosarcoma and Hodgkin's disease have been reported by numerous careful 


observers. 
3. There are no pathognomonic clinical signs of lymphosarcoma and 


Hodgkin’s disease. Hence, extra glandular involvement of either diseas 


las trequently been overlooked and mistaken for non-neoplastic conditions 
4+. Both diseases are characterized not only by marked invasion, pro 


ileration, replacement and compression of organs and tissues but also by 


hecrotization, ulceration, toxemia, cachexia and febrile reaction 
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5. A febrile reaction, especially of the relapsing type, has been more 
frequently observed in Hodgkin’s disease but is by no means rare in lympho- 
sarcoma. 

6. Both diseases may spontaneously run an acute, a subacute or 
chronic course. 

7. There are no pathognomonic clinical signs by means of which Hodg- 
kin’s disease can be differentiated from lymphosarcoma. ‘The only method 
of differentiation is on the basis of morphologic microscopic criteria, which 
are not always conclusive. 

8. Gordon’s biological differential diagnostic test to differentiate llodg- 
kin’s disease from lymphosarcoma necessitates the use of a biopsy and re- 
quires further study and confirmation before it can be unequivocally 
accepted. 

9. The etiology of lymphosarcoma and Hodgkin's disease still remait 
obscure. Gordon’s claim for a filtrable virus as the cause of Hodgkin's 
disease still needs confirmation. 

10. There is no specific method of treatment for either disease. C 
therapy, vaccine and toxin treatment, surgery and irradiation are pr 
palliative methods which, in selected cases, have produced favorable resu 
with freedom from clinical evidence of disease for many months and year 

11. Efficient and judicious radium and roentgen-ray therapy, alway 
combined with skillful medical management, are the most important phys 
cal agents at our command today to cope with these two ,|highly malignant 
dliseases. 

12. To obtain favorable results in either disease by the methods avail 


tion of 


able today, early diagnosis must be made before irremediable destruct 


compression of organs occurs or before widespread metastases overwhel! 


nitrat 
a 


the patient. Both lymphosarcoma and Hodgkin's disease invade, infilt 
and destroy organs and tissues not only by direct extension but also 
Hene 
early recognition is absolutely essential for successful irradiation therap 
or any other form of local treatment. Any delay of days or weeks, 


lymphogenous and hematogenous metastases as in epithelial cancer. 


to say months, is very hazardous. 

13. In doubtful cases where a biopsy is unobtainable, the radiothera- 
peutic test may be greatly helpful not only in arriving at a diagnosis 
also in relieving the patient. 

14. The clinical course, the mode of death, the results of chemotherapy, 
vaccines, toxins, radium, roentgen-ray therapy and surgery as observed 1! 
lymphosarcoma and in Hodgkin’s disease run very closely parallel. Th 
prognosis in both diseases is similar. 

15. Hodgkin’s disease varies in no fundamental clinical characteristics 
from lymphosarcoma. Whatever clinical variations it may present at times 
are merely variations that one may encounter in any disease affecti1 
ferent individuals under different constitutional and environmental! 


ditions. 
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THE PROPHYLACTIC AND THERAPEUTIC VALUE OF 
CONVALESCENT SERUMS IN SOME OF THE 
ACUTE INFECTIOUS DISEASES * 


By WiLuiAM THALHIMER, M.D., F.A.C.P., New York, N. Y 


Topay there is a steadily increasing interest in both the prophylactic and 
the therapeutic value of various convalescent serums. It is, however, ex- 
tremely difficult to secure accurate information of the value of any agent in 
preventing acute infectious diseases. This is because of the many variables, 
having to do with the intimacy, degree and time of contact with an in- 
fectious individual, the degree and stage of infectivity of the patient, the 
relative resistance of the exposed individual, etc. Therefore, although the 


number of reports of well controlled prophylactic studies is increasing, the 
profession still views these efforts at prevention with some natural skepticism. 


In the therapeutic use of convalescent serums in the acute exanthemata 
an analysis of the results can be more rigorous, but even here skepticism of 
physicians prevails. The reason for this attitude is probably not far to seek. 
The supply of convalescent serums has been meagre, except in a few places, 
and only a few large series of cases including the requisite controls have been 
published. Furthermore, in the usual infections of childhood, with which 
every doctor has had all too ample experience, each physician prefers 
to evaluate each prophylactic and therapeutic agent himself. Since con 
valescent serum has not been generally available, the profession has not been 
able to gain personal experience with its us Ikven those who accepted the 
favorable conclusions of others, could not obtain convalescent serums in 
sufficient amounts for use in hospitals and private practice. In the regions 
where convalescent serums have been available, general practitioners and 
pediatricians are using these serums more and more, indicating in this way 
that they find them valuable. 

It has been demonstrated at several convalescent serum centers that suf- 
ficient scarlet fever and measles serums can be obtained for widespread use 
in each center provided with a center. [ach state could also supply its own 
needs by a comparatively simple expansion and by placing the centers in 
strategically situated cities. 

lhe local departments of health have given their very necessary coOpera- 
tion in Chicago, Milwaukee, Philadelphia, Providence, and recently in New 
York. The Detroit Department of Health deserves the credit of having 
established its own Convalescent Serum Center, this being the oldest large 
center in the United States. A number of [European cities also have had 
similar organizations for years. 

Che relatively small fund needed for equipping and initiating each center 
is ea ily secured, even today. The donors furnishing serum receive com 
American College of Physicians, March 3, 1936. 
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pensation. Only Wassermann and Kahn negative serums are used and th 
pooled serum is always passed through a Berkefeld filter before bottling 
The rigid technic and sterility tests of the U. S. Public Health Service ar 
followed. The serums retain their potency for at least 6 to 12 months, 
when kept at 4° Centigrade. 

Each center can become self-supporting by making a moderate charg 
for serum furnished for private patients, and at the same time provid 
municipal infectious disease hospitals with needed serum without cost 
These centers, with the cooperation of health departments, physicians and 
hospitals, can also investigate the possible value of convalescent serums for 
other infectious diseases, a field demanding immediate and intensive study 


MEASLES CONVALESCENT SERUM 


Although Cenci apparently was the first, in 1901 and 1906, to use con- 
valescent serum for passive immunization, and reported favorable results 
in the few instances where it was used, it was not until 1918 that Nicolk 
and Conseil published their marked success in larger series of cases. It is 
important to realize that Park and Zingher in this country, independently 
used the same method in the same year, although they did not publish thei 
results until 1924. Many publications have followed, too many to qu 
here, especially as a number of excellent reviews are available.* All havi 
shown the definite value of passive.immunization with convalescent serun 
and some of its limitations. 

In order to secure complete protection, the serum should be given intra- 
muscularly within five days of exposure, and in a sufficient amount, that 
is one cubic centimeter for every year of age. From 70 to 90 per cent con 
plete protection is then secured. The reason for this percentage difference 
undoubtedly lies in the variables already mentioned, as well as in the size and 
timing of dose. Protection not infrequently occurs when serum is admin- 
istered up to the eighth or ninth day after exposure, and though such effects 
cannot be relied on such a late attempt to obtain protection is advisable with 
debilitated or very young children. With injections of serum between tl 
fifth and eighth days, the result usually is attenuation to a mild or even in 
significant attack, sometimes difficult to recognize, which apparently produces 


as lasting an immunity as the full blown disease. Modified measles 1s 


rarely accompanied or followed by complications. This limitation of th 


infection by delayed passive immunization may be the method of choice wit! 
exposed healthy children over five years of age. However, everyone agrees 
that all debilitated children regardless of their age, and all children under five 
years, should be completely protected, if possible. It is in these individuals 
that measles causes a high mortality because of complicating conditions, such 


; 
U 


as pneumonia, mastoiditis, etc. Because of the benign nature of attenuatt 
measles in an otherwise healthy child and because of the advantage of the 

*For complete review of the literature through 1930, see Vol. VII, of the Ai 
the Pickett-Thomson Research Laboratory. 
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permanent immunity conferred, an English observer has made a humorous 
suggestion with serious intent. He proposes giving “ Measles teas,” that is, 
inviting healthy children to have “ tea’ with a child during the infectious 
stage and later giving attenuating doses of convalescent serum between the 
fifth and eighth days or, better still, one-half the standard dose before the 
fifth day of exposure. 

It goes without saying that in institutions such as hospitals, schools, 
orphan homes, etc., complete protection and not attenuation should be at- 
tempted. Usually a few attenuated or even complete attacks will occur even 
under these conditions, reéxposing the others or newcomers. Since passive 
immunity persists for only about two weeks, individuals who cannot b« 
removed from the infectious environment should be reinjected every two 
weeks during the period of exposure and every newcomer should receive 
serum. This procedure is innocuous, sensitivity not being caused by even 


repeated injections of homologous human serum; and, in our experience 


reactions did not result from the use of properly prepared serum. In this 
way a hospital ward, for example, can be kept open continuously, and new 
patients admitted with almost negligible risk. Pooled adult normal serum 
will accomplish practically the same results as those just described, but it 
must be given in four times the amount. Pooled serum is more efficacious 
than serum or whole blood from one individual, such as a parent, becaus« 
the pooling of many serums (usually 30) insures securing the immu 
principle which may be missing in a single serum 

Convalescent measles serum is potent when obtained as early as _ the 
tenth day after the beginning of the illness, provided the patient has been 
fever free for at least seven days. It is similarly potent when obtained 
as long as four months after recovery, and perhaps longer. The determina- 
tion of how long a recovered individual will yield efficacious serum needs 
accurate determination. ‘The longer the period, the larger can be the supply 
of serum, for each recovered adult or large adolescent can supply, with no 
risk, 250 c.c. of blood (yielding about 110 c.c. of serum) every two or three 
weeks for a period of six or eight months. In fact, their red blood cor- 
puscles and hemoglobin usually increase, and polycythemia should be guarded 
against by blood counts before each bleeding. 

It is generally stated that convalescent serum is of no avail after the 
actual development of measles. However, there is sufficient evidence to 
indicate that some curative benefit can be secured and that this therapeutic 
use should be reinvestigated. It may be that larger therapeutic doses should 
be given than have been used, and perhaps the limited supply, in the past, has 
prevented the administration of large enough amounts of convalescent serum. 


SCARLET FEVER CONVALESCENT SERUM 


The treatment of scarlet fever with convalescent serum was first prac- 
ticed by Weisbecker in 1897. He used relatively small amounts of serum, 
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from 10 to 20 c.c., but secured quite good results. A number of worker 
followed his example, but it was not until the advent of the Wassern 

reaction gave security against accidental transmission of syphilis, that 

study was pursued energetically. Larger amounts of serum were us 
(from 50 to 60 c.c.) with even more favorable results. ‘The first trial 

this country was by Zingher, in 1914, working with Park. Next followed 
work by Synnott (1917), another report by Zingher (1917) and one by 
Weaver (1918). Many reports since, in many countries, have shown th 
marked therapeutic value of pooled convalescent scarlet fever serum wher 
this is given in large enough amounts and especially when administered 
intravenously early in the disease.* The beneficial results have been so 
definite that in article after article recommendations are made for the or- 
ganization of agencies for collecting and distributing convalescent serum 
Blood, yielding potent serum, can be drawn on the twentieth day after 
onset of illness, provided the patient is convalescing and has been feve: 
for at least seven days; and further bleedings may be made at two or thre 
week intervals for a period of four months and probably for as long as six 
About five years ago, with the codperation of the Chicago De- 


tT 
il 


af 


months. 

partment of Health and of a number of colleagues, it was possible for n 
organize the Samuel Deutsch Convalescent Serum Center at Michael Rees 
Hospital, and similarly a year ago the Milwaukee Convalescent Serw 
Center at Columbia Hospital. Some of the observations in Chicago 
been published with Hoyne and Levinson. 

Eight hundred and seventy-two children, giving no history of pri 
scarlet fever, and unavoidably exposed in their homes to this disease, 
passively immunized with from 10 to 20 ¢.c. of pooled convalescent seru 
and only 2.8 per cent developed scarlet fever. In similarly exposed hy 
contacts, Park states that in his experience about 10 per cent contract scar! 
fever; and Gordon’s findings in Detroit were 15 per cent. Theret: 
one can conclude that only one out of the expected four or six developed th 
disease. Stated in another way, convalescent serum protected from 75 
83 per cent of those who without passive immunization would have con- 
Besides this, those who came down with this ill 


tracted scarlet fever. 
In 83 Dick positive hi spital 


usually had it in a mild and modified form. 
contacts, similarly immunized, only 5 per cent had scarlet fever. 
of the less direct nature of hospital exposure, this result is more difficult t 


Bx cause 


evaluate. 
The results of therapy have been published for 947 severely ill | 


+ 
) 


pitalized patients and 983 home treated patients of varying degrees ‘ 
severity, 1930 patients in all. The hospitalized patients were treated 1 
the Chicago Municipal Contagious Disease Hospital under the directior 
Dr. Hoyne. Only severely sick patients received serum, usually 01 
mission, and 6,282 mildly or moderately ill patients, admitted to th 


ot th 


*For complete review of the literature through 1930, see Annals of the 
Thomson Research Laboratory, Vol. VI. 
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pital during the same period, treated symptomatically and not receiving 
serum, served as controls. 

Some of the findings can be briefly restated. Patients without septic 
complications showed an average fall of temperature of two and a half d 
grees in the first 24 hours and a total of three degrees in the first 48 hours 
when they received the convalescent serum within the first three days of 
their illness. Not infrequently there was a dramatic reduction of four to 
five degrees. When the serum was given from the fourth to sixth days of 
the disease the temperature drop was from one-half to one degree less 
With the decline of temperature there was a corresponding and marked 
diminution of toxicity, fading or disappearance of the rash, relief from 
angina, nausea and vomiting, return of appetite, and shortening of the 
period of illness. Most patients with complications on admission or mildly 
ill but later developing complications were also benefited by serum but to 
a less degree. 

lhe evidence definitely shows also that severely ill, serum treated in- 
dividuals developed a smaller number of less severe complications than the 
mildly or moderately ill in the control group not receiving serum 

he dosage, depending on the size of the individual and the severity of 
he illness, varied from 40 to 100 c.c as adm intravenously 
nd occasionally had to be repeated 1 th tire series no reactions oc 
curred other than a few instances of urticari: Intravenous admit 
istration is preferred to intramuscular injectior a of rapidity of 
action and absence of reactions. 

It may be of interest to note that le ults have been observed 
by ourselves and others in the treatment with convalescent scarlet fevet 
serum of various types of severe infection with hemolytic streptococci 


Som ot these results have been analyzed 11 a publication with Levinsot1 


Chis would appear to be a profitable field of therapy and of further investi 


gation. Immuno-transfusion, using adults recently recovered from 
lever as donors, has vielded some excellent resu n very toxi 


with scarlet fever and also with various kinds of hemolytic 


ntections. This is a therapeutic agent which sh 


OTHER Types OF CONVALI 
More extensive investigation is much ne d it varied and im 
portant group ot infectious diseases, especially a small studies hav« 
vielded hopeful findings. Some of the convalescent serums referred to are 


lor pertussis, pneumonia, typhoid fever, for vaccinia encephalitis, for com 
plication of mumps, etc. Time will not permit presenting any tentative 
, ; : : 

deductions from the literature or from personal « xperience 


SUMMARY 


seems clear that some convalescent serums, especially those for 


if 


asles and for scarlet fever, having been demonstrated to have a considet 
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able degree of usefulness, should be made generally available by the de- 


velopment of centers organized for their collection and distribution. 

These organizations also should be centers of investigation and research, 
under rigorously controlled plans, and should extend our knowledge 1 
only of the value of convalescent serums for all infectious diseases but also 


it 
Ot 


of many fundamental immunological problems. 
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THE VALUE OF CERTAIN DIAGNOSTIC PROCEDURES 
IN BRONCHOPNEUMONIA: A CLINICAL STUDY * 


By Joun V. Fopeano, A.B., M.D., Ann Arbor, Michigan 


[IN a day when clinicians depend much upon the clinical laboratory for 
suidance in diagnosis and prognosis, there is a need for data showing the 
limitations of the objective methods of the laboratory. Even the reliabk 
clinical thermometer may sometimes lead one astray 

In a study of the cases of pneumonia which have occurred during the 
past two years among students at the University of Michigan, three things 
have stood out clearly: 

1. Absence of leukocytosis in uncomplicated bronchopneumonia indi 
cates neither a good nor a bad prognosis. 

2. It is possible and not uncommon to have bronchopneumonia without 
any detected fever. 

3. The clinical diagnosis of bronchopneumonia and even of lobar pneu- 
monia can sometimes be made two days before roentgen-ray confirmation 
is possible. 

The records of 62 cases of pneumonia occurring during the past two 
years contained roentgen-ray studies, clinical records, and laboratory work, 
sufficient for use in this study. 

All of the cases except one occurred in students at the University of 
Michigan, and in young adults who for the most part were without any 
important complicating physical defects. The one non-student was a staff 
member aged twenty-eight. All cases were hospitalized in the Infirmary 
{the Health Service. None of the cases received vaccine or serum treat 
ment. The treatment was symptomatic, consisting of strict bed rest, 
special nursing care in the more severe cases, sedatiy high vitamin soft 
iets, and nearly always acetylsalicylic acid during the period of acute ill- 
ness. There were no deaths. The cases occurred during the period of 
september 1933 to June 1935. The roentgen-ray films were read by the 
Department of Roentgenology of the University of Michigan Hospital. 
Ineach instance the case was followed with roentgen-rav until clearing was 


mplete. No other diagnosis than pneumonia appeared reasonable. 


‘NU SIGNIFICANT RELATIONSHIP BETWEEN LEUKOCYTE COUNT AND THI 


SEVERITY OF THE DISEAsSI 


describing bronchopneumonia textbooks on medicine nearly always 
out the presence of leukocytosis. The absence of leukocytosis is inter 
as being either a bad prognostic sign, indicating the lack of resistance, 


eceived for publication December 14, 1935 
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or as the concomitant of a very mild infection. Even cases of influenza, 
normally having a leukopenia, are said to develop a leukocytosis when pneu 
monia appears as a complication if the resistance is good. 


Karly in our experience we were worried by the fact that cases of pneu 


monia so often failed to show a good leukocytic response. Later the fr 
quency of low counts associated with a mild course of the disease led to a 
disregard of the white blood cell count and the number cf polymorphonucleai 
neutrophilic leukocytes as indicators of the prognosis in pneumonia.  ‘Thes 
are still found useful as very early indicators of the development of comp! 
tions. 

In order to present this study of pneumonia in a graphic and mat! 
matical manner, the severity of the disease has been expressed in terms of 
mortality, duration of fever, duration of hospitalization, and incidenc 
complications. All the cases were mild in the sense that there was 
mortality. 

The white blood cell count on the day of the highest fever has been u 
since that is the time when the patient is usually considered sickest and 
then that the doctor is looking for a sign which will help to indica 
prognosis. 

Chart 1 shows the height of the total white blood cell count on thi 
when the fever was at its highest point, plotted to show the duration oi} 
fever in days. Chart 2 shows the total white blood cell count on thi 
of highest fever and the length of hospitalization. 

A little study of the scatter maps, or statistical handling of the dat 


1 
it) CK? 


they represent, reveals that about half of our cases have counts under | 
at the height of their fever, and that on the average the cases with higher 
leukocyte counts have no shorter or longer duration of fever or ot | 
pitalization than those cases having no leukocytosis. There does, how 
seem to be an increase in the incidence of c ymplications in those who | 
low counts at the height of their fever. Seven complications occurr 
among 32 cases having counts of 10,000 or below, whereas complications 
occurred only twice in the 30 cases having counts of more than 10,000 at 
the height of their fever. The number of cases having complications | 
too small to permit any conclusions, because such a distribution of th 
blood cell counts in a small series could quite often occur by chance 

of the cases developing complications showed a moderate to marked 
cytosis coincident with the development of the complication 

Handling these data in a way to show the standard error of th« 
ence between the two variants reveals no significant correlation. 

Another study (charts 3 and 4) was made, using the number « 
morphonuclear leukocytes instead of the total white blood count 
likewise showed no significant relationship between the height of th 
on the day of highest fever and the duration of the fever or the let 


hospitalization. 
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THE HEIGHT OF THE WHITE BLOOD COUNT AND THE ETIOLOGIC 
OF PNEUMONIA 
In only 25 of the cases was successful isolation of an organism from 
the sputum accomplished. The organisms found were Pneumococci ‘Types 
I, II, and IV, Pneumococcus type undetermined, AZicrococcus catarrhalis 








bw 
Ss 
5 





N 





E 





8 
5 





> 
Ss 





: 


. 


5 
q 
S 
z= 
« 
3 
€ 
N 
NS 
N 
a 
K 
é 
2: 
= 
z= 
N) 
yy 
& 
bt) 
Q 
: 
3 
0 
Q 
8 
“J 
a 
S 
= 
= 
“J 
N 
R 
































ffl lienll Reheat Aafia aww! awww eewewww Ss eae 


70 iF 20 ar 30 IF yo 
OURATION OF HOSP/TALIZATION /N OAYS 





CuHaArtT 2. Pneumonia in University Students. Relationship between total 
count at the time of the highest fever and the duration of hospitalization in da 
represent cases and those surrounded by a circle indicate cases in which com] 
developed. All of these cases having complications developed moderate leukocyt 
the onset of complications. 


Streptococcus viridans, non-hemolytic streptococcus, Staphylococcus 

and gram-positive cocci unidentified. There was no significant rel 
ship between the type of organism and the blood counts. Howe\ 
number of cases is much too small to permit any definite conclusions 1 

ing a correlation between white blood count and type of organism recovered 
in the sputum. 
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THE HEIGHT OF THE WHITE BLOOD COUNT AND THE KIND 01 
PNEUMONIA 
Only five of the 62 cases were diagnosed as lobar pneumonia. — In 
five cases the polymorphonuclear count at the height of the fever varied 
from 4,000 to 14,000, and here again there was no relationship between the 
height of the white blood cell count and the duration of the fever or hos- 


pitalization. 
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Cuart 4. Pneumonia in University Students. Relationship between the pol 
nuclear neutrophilic leukocyte count at the time of highest fever and the durati 
pitalization in days. Dots represent cases. 


PNEUMONIA WITHOUT FEVER 
Six patients had no fever during the period of hospitalization. st 
afebrile patients were examined by roentgen-ray because they had physica 
signs (rales) or symptoms such as cough, general malaise, or pain 


chest. The diagnosis was made by means of roentgen-ray and th 
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sequent behavior of the shadow allowed no other interpretation of the films 
The shortest period of hospitalization was six days and the longest fourteen 
The period of hospitalization was determined by the length of time neces 
sary for complete disappearance of roentgenographic shadow None of 
these cases had any complications. Three of the cases had white blood cell 
counts which remained below 8,000 and three had blood counts between 
10,000 and 12,000. ‘The causative agent in four cases was not determined 
due to lack of sputum and the mildness of clinical symptoms. In one cas¢ 
a pneumococcus (type unknown) was obtained and in another a mixturt 
of Micrococcus catarrhalis, Staphylococcus albus, and non-hemolytic strep 


tococcus. All were reported as bronchopneumonia involving a single lob¢ 


CLINICAL PNEUMONIA WITH DELAYED APPEARAN 1F ROENTGEN-RAY 
FINDINGS 


] 


In this series there have appeared eight cases in which a clu ical diag 


nosis Of pneumonia was made but which had negative roentgenograms until 


after the third day. Two of these cases had lobar pneumonia and six 
broncho- or lobular pneumonia \ll of them ‘onfirmed when roent 
gen-ray films were made on the third to the ninth days. Jun the same 

it must be emphasized that in many instances pneumonia was not 


osed until the Department of Roentgenology made its report 


(‘ONCLUSIONS 


Conclusions derived from this study of 62 ca of pneumonia in 


University students are as follows: 


1. White blood cell counts between 6,000 and 35,000 and tota 
nd 30.000 when the tem 


1, poly- 
morphonuclear neutrophile counts between 4,000 a 
perature is highest, are not indices of the prognosis as to duration of fever 
or hospitalization, or as to complications 

2. The height of the leukocyte response does not appear 
mined by the kind of organism recovered from the sputum or 
involved. The number of cases of multilobar involvement and lobar pneu 
monia encountered is too small to permit conclusions, but it is not uncommon 
to have low counts even in lobar pneumonia 

3. It is possible and fairly common to have bronchopneumonia without 
any detected fever. 
+. The clinical diagnosis of bronchopneumonia and even of lobar 
pheumonia can be made sometimes two days before roentgen-ray con- 
firmation is possible. 

>. It is a very common experience to have roentgen-ray evidence of 


bronchopneumonia without clinical signs of the diseas 











WHAT THE PHYSICIAN SHOULD KNOW ABOUT 
DENTAL PROBLEMS * 


By Wo. J. Kerr, M.D., F.A.C.P., San Francisco, California 


Ir is indeed an auspicious occasion which brings together the dentist 
and the physician. They have too long traveled independent courses to 
the detriment of each. The schism which led to the development of modern 
dentistry is so recent that most of us can recall the family doctor who prac- 
ticed dentistry as a “ side line.”” His efforts were directed chiefly toward 


the relief of pain in an aching tooth. When he failed in this, the ever 
ready forceps in his medical kit came into action. The village blacksmith 
was also handy with his tongs or with the punch and a well directed blow of 
the hammer. I must confess to personal transgressions upon the provine 
of the dentist when, a few years ago as a ship’s doctor, I was obliged t 
remove two remarkably loose teeth from the mouth of a wayfarer. This 


was done to prevent him from aspirating them during sleep. My activity 
in the dental field, however, has been confined chiefly to the timely plucl 


lin 


of deciduous teeth from our four children with due foresight to cooperat 
with the fairies and place a quarter of a dollar under the pillow at night as a 
reward for the sacrificed tooth. We have done our share to support the 
manufacturers of tooth-brushes and dentifrices and to inculcate from birth 
good habits for the proper care of the teeth. We have also tried to provid 
the elements of diet which aided in the development of the teeth and jaws 
and their preservation. These efforts have not met with favor by th 
youngsters but have been taken on faith. ‘The periodic visits to the dentist 
have revealed our shortcomings and after frequent repairs the outgoings 
from the purse have been considerable. However, we have preserved full 
dentures with satisfactory function. For ourselves and our parents we hav 
striven to preserve what was left of our permanent teeth after a poor start 
in childhood, and have replaced the missing members which have been sacri- 
ficed upon the altars of negligence and time. We have, no doubt, leaned 
heavily on our dentist for restoration of function but, certainly, we must 
confess to some solicitude for looks and the enjoyment of a savory bolus, 
well chewed. We must also confess to frequent surprises when our dentist 
reminded us that it was past time for a visit to his office to look over th 
“tombstones.” This sounded like business for the dentist and one wondered 
at his trustful nature when we had just finished paying for the last visits 

Having detailed a few personal experiences and confessions, it may } 
proper to ask what the average physician knows about dental problems 
the first place he knows about what the average citizen knows, or a littl 

* Read before the Pacific Coast Dental Conference, July 1935. Received 
tion April 25, 1936. 

From the Dept. of Medicine, University of California Medical School, San 
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more. If he hasn't been out of medical school too long, he knows something 
about the development of the teeth from his course in embryology. His 
knowledge of the anatomy or structure of the teeth is sketchy and his ac- 
quaintance with the diseases of the teeth is gained through a reversed per- 
spective in the examination of the mouth in his patients. He is obliged to 
learn the dates for the eruption of the deciduous teeth for anxious young 
mothers, subject always to correction by experienced grandmothers. He 
has a passing knowledge of gross changes shown by roentgen-ray films— 
often poorly taken. 

The average physician pays scant attention to the teeth and other parts 
of the organ of mastication unless they are seriously and obviously diseased. 
He knows that in certain instances the teeth and adjacent structures may act 
as foci of infection; in fact, he has been too enthusiastic on this point during 


the last generation. The result has been the wholesale sacrifice of doubt- 
fully offending and often of sound teeth. The physician has been too ready 
to advise extraction of teeth without a thought to the limits of the dentist in 
restoration. ‘This practice, urged by well meaning physicians who saw only 


one side of the shield, has happily been limited in recent years under the 
influence of dentists of better training who look upon the tooth as a living 
organ. Physicians, also, have learned more about the value of methods of 
hody-building which favor the control of local processes. At a higher level 
of general well-being the small foci of disturbance are controlled and are no 
longer a menace to health. 

Current medical literature is filled with discussions on metabolic dis- 
turbances, disorders of the endocrines, and the action of the vitamins, which 
may affect the integrity of the teeth and contiguous structures. The 
physician and likewise the dentist are intrigued by the prospects. Unfor- 
tunately, fancy too often overruns the facts. The sins which are committed 
in these fields of therapeutics are numerous and, until we have more ac- 
curate scientific information, the chief beneficiaries are the pharmaceutical 
houses, which put up their products in such delectable forms and at fancy 
prices. 

The public is conscious of the great achievements in science. They 
eagerly and innocently accept the pseudoscientific statements blazoned forth 
in advertisements of nostrums and “ curealls."’ Both medical and dental 
practitioners have lent their names, unfortunately, sometimes inadvertently 
but usually for gain, to this class of propaganda. They would have us 
believe that oral antiseptics really have some value and that some particular 
dentifrice is superior to all others when it is the peculiar odor, flavor or 
color which we enjoy. They play upon our fastidious natures since we wish 
to be socially acceptable. It is high time that we take the leadership in 
this matter. The public should look to the dentist and physician to keep 
abreast of scientific knowledge and to give advice in all matters pertaining 


to health. 
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An increasing number of physicians are interested in dental prob! 
The general practitioners are specialists of sorts in every branch of medici 
They and those who limit their practice to certain fields, the specialists, ar 
busily checking their clinical experience against the discoveries in th 
perimental laboratory. The more forward dentists are, likewise, interested 
in the problems and in many directions have actually assumed leadership 
Their interest arises naturally from a desire to seek the causes for the dis 
eases and conditions which they are called upon to treat. They do not wish 
to become general practitioners of medicine but they rightfully insist upon 
recognition as specialists in medicine. The technical procedures employ 
in dentistry require special knowledge and training but the future field 
the dentist does not end there. 

We may now ask what the physician should know about dental problem 
Naturally, he is not concerned with technical procedures unless they directh 
affect the general health of the patient. Certain dangers may be encountered 
if in the execution of dental care poisonous substances are used; unsafi 
ill advised anesthetics may be employed in a given case; or infection may 
introduced. 

The physician should know that the teeth and supporting and sustaini 
structures are living parts of the body and deserve due respect. They 
capable of growth and repair, and die when not properly nourished 
may be injured or destroyed by accident, disuse, disease or faulty cat 

The teeth are most important parts of the organ of mastication 
operate in a systematic manner to prepare the food on its route to the 
tive tract where more intricate functions are performed. When one compr 
hends the manner in which the jaws, muscles, cheeks, lips, tongue, salivar 
glands, and the teeth cooperate to handle the bolus of food, he can wu 
stand the enthusiasm which led to Fletcherism of by-gone days. On 
live on foods which do not require mastication, but so can people live w 
stomachs and with a large part of the bowel removed, but none would agr 
that these individuals are properly nourished. 

The modern tendency to use prepared and predigested foods is, no do 
giving rise to faulty development of the face, jaws and teeth throug! 
of use. The “ rugged individualism ” in which most Americans tak« 
will not apply to their powers of mastication. The pap which is served 
the cradle to the grave will make of us a race of facial weaklings 

There can be no doubt that heredity influences the organs of mastication 
The shapes of jaws, the configuration of the teeth, their number and pos! 
tions are modified through such factors. The quality of teeth likew1st 


appears to be inherited, but it is possible that habits of eating and quality 


quantity of food in a family group are the factors which operate and ar 
taken for the influence of heredity in such cases. At present we \ 
nothing to control hereditary factors except in those diseases like hemop! 
where known bleeders can be prevented from begetting offspring. 1! 

a rare inheritable disease known as dysostosis-cleido-cranialis, which 
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toa disturbance in the formation of bone in the sixth week of intrauterine 
life and just before the teeth begin to form. In such cases the skull is im- 
properly formed; the development of the teeth and jaws is retarded and 
never becomes normal; the clavicle is frequently present in only the central 
portion and other membranous bones are imperfectly formed. At present 
there is no known way to prevent this disease, which may occur in several 
generations, except by contraceptive measures. 

There are a number of congenital diseases which are known to influence 
the teeth and buccal tissues. Chief among these is syphilis which distorts 
the palate, gives rise to imperfect formation of teeth and to scarring of the 
This misfortune is preventable and the means are in the hands of the 
Among the metabolic diseases are 


lips. 
physician who cares for the parents. 
rickets and cretinism where preventive measures during pregnancy may cor- 
rect the defects in the growing fetus, in the first instance by the administra 
tion of adequate calcium, phosphorus and vitamin D, and in the other by the 
use of 10dine or thyroid extract by the expectant mother. 

At the time of birth the well trained obstetrician should know that 
injuries to the jaw and facial nerve may result from faulty application of 
forceps, which may lead to abnormal mastication later in life. 

The physician should know that the teeth are formed early in the life 
history of the individual and that prenatal and early post-natal influences 
are most important for proper growth. It appears to be well accepted that 
breast fed babies have better teeth than those fed on a bottle. Infants 
should have something to masticate as soon as they have the tools to do so 
and probably require something firmer than milk to aid in the proper 
If a greater variety of 


development of the jaws and the eruption of teeth 

lood-stuffs were offered to infants during the young robin age, perhaps when 
they are older, children wouldn't be so particular about things we think are 
good for them—even spinach. Most liquid diets or pappy diets served to 
infants and young children are relatively inadequate in certain particulars 
Human milk from healthy mothers is the most perfect food for the new-born 
child. 

Physicians and mothers should know that if an infant sleeps constantly 
m the face or on its hand, the bony structures of the face may be deformed, 
resulting in defective support for the teeth. Thumb sucking may likewis« 
deform the palate and other structures. 

As the child becomes older, there are increasing demands for substances 
which promote growth until the great epoch of puberty, when such processes 
are at their height. In the osseous structures, including the teeth, there is 
need for minerals and chief among these are calcium and phosphorus. 
There must be adequate supplies of other extrinsic factors such as growth- 
Promoting vitamins. The internal organs which provide for the digestion, 
absorption, elaboration and storage of these substances must be functioning 


properly. The ductless glands, especially the pituitary, thyroid and para 
thyroids, and perhaps the gonads, must be relatively normal if growth, with 
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its checks and balances, is to be favorable. The ravages of constitut 
disease and the exanthemata may distort the normal progression of « 
and frequently do so, leaving mementos in the more permanent stru 
such as the bones and teeth. 

It is at this stage of greatest growth when dental caries is encount: 
The modern trend is to attribute such disorders to nutritional disturbanc 
a broad sense and perhaps to a decreasing extent to local and environmental 
conditions in the mouth. It may well be that both factors are operati 
Far be it from me to take sides in a highly controversial field. The relative 
immunity of certain groups to dental caries would suggest that nutritional 
factors are important. The universal loss of most of the teeth early 
in certain sections of the British Isles led a young American soldie: 
pointed remark during the World War. In speaking to a fellow soldier 
after a day of leave he remarked, “I have just kissed the prettiest girl i 
Scotland and she had a full set of teeth—one above and one below 
would appear reasonable to assure ourselves that growing children ai 
plied with all the known factors for adequate growth and development 
at the same time to care for the teeth and their environment to the 
our ability. 

We are just now emerging, we hope, from a period of great nutritio 
deprivation for many millions of our population. We have seen a few 
examples of nutritional diseases in an exaggerated form among them but 


how many are experiencing subclinical types of deficiency disease there is n 
sure way of knowing. It is likely that dental defects for many decades to 


come can be attributed to these years of undernutrition. It will be difficult 
to trace, however, in view of the long time required for the younger sut- 
ferers to reach maturity. Fortunately, those charged with the administr 


tion of relief have given some thought to balanced rations but where cash- 


}- 


T 
) 


relief has been given, most of the money has been used for the purchase of 
the cheapest food-stuffs, which are carbohydrates. The deductions for « 
cohol, tobacco, confections and cosmetics also limit the total funds avai 
for purchase of essential food-stuffs. 

A group that may benefit from the depression are those individuals wh 
tend toward adiposity. Here the general health may be improved by 1 
stricting the diet, provided their ration is properly balanced. 

There are certain constitutional disorders which give rise to local 
turbances in the mouth and teeth. We are well aware of the spongy gun 
of the patient with scurvy (due to lack of vitamin C) and the historical 
accounts of sufferers from this disease in the olden days of discovery ar 


r 
teeul 


] 
hed 


familiar to all. Happily we see few outspoken cases today wher 
loosen and fall out, but mild scurvy may exist among our undernouris 
population. The dentist may be the first to encounter this condition 
The relationship between rickets and deficiency of vitamin D 
known. We recognize the importance of adequate intake of calciu 
phosphorus, ultraviolet light, and normally functioning parathyroid 
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in the growth and deposition of bone. Recently we have learned that bile 
salts must be excreted with the bile to permit vitamin D to pass into the 
system. The pregnant woman has unusual demands for materials to build 
the skeleton and teeth of the fetus, and in experimental studies the pregnant 
animal actually shows a negative balance for calcium unless it is supplied in 


abundance and other factors are harmonious. ‘The penalty for pregnancy is 
destruction of teeth in the mother. If supplies for the growing fetus are 


inadequate, the infant suffers, also, throughout the osseous structure and 
this lack often appears in defective development of jaws and teeth. Rickets 
and scurvy are but two of the deficiency diseases which give rise to dental 
problems. Deficiencies in vitamin A, which appear to be important in pre- 
serving epithelial structures, may give rise to dental defects but our present 
information is inadequate on this point. 

Diseases of the ductless glands no doubt are important in causing 
defects in the jaws and teeth but our present knowledge about them is rather 
chaotic. Over-production of the growth-hormone after puberty certainly 
distorts the jaws and leads to malocclusions and separation of the teeth with 
other disturbances in growth of the local tissues. Hypofunction of the 
pituitary (Simmond’s disease) may result in underdevelopment of the organs 
of mastication or a regression of local tissues in general. Hypo-thyroidism 
isa potent factor for underdevelopment in utero and in childhood but less 
significant in adult life when secondary changes may be caused by under- 


function of the thyroid. The parathyroid glands may, rarely, become hyper- 
plastic or may be the site of adenomas which cause hyperfunction. This 


disturbance leads to cyst formation and general fibrosis in the bones; and 
in this process the jaws may share. We have seen a number of such cases 
in the past few years. 

All constitutional diseases which lower the general vitality may affect 
the jaws, gums and teeth and interfere with their proper nourishment. 
Local lesions may also occur. Tuberculosis and syphilis are examples of 
this type, the latter especially exhibiting destructive processes in the palatal 
and facial bones. 

The heavy metals, entering the body by accident or intent as therapeutic 
agents, are frequent causes of destructive lesions in the supporting structures 
for the teeth. Mercury is notorious for its action in causing salivation and 
the loosening of teeth. Lead, bismuth and copper likewise cause local 
changes and are deposited in the margins of the gums in untidy mouths. 
Radium and other radioactive substances are dangerous to the bones of the 
jaws and other local tissues, as we have learned from the experiences of 
workers in factories where dials are marked with illuminated paints. In 
such work the brushes are kept pointed by frequent contact with the lips. 
Arsenic, when applied locally, may cause necrosis of local structures and lead 
lo chronic ulcerations. Iron is frequently used in the treatment of anemia 
and it is well known that local discolorations of the teeth may result. This 
is apparently not due to contact with the teeth in taking the drug but enters 


by Way of the circulation. 
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The elements phosphorus and fluorine have interesting effects on 
Fortunately, phosphorus has ceased to be a frequent cause of necrosis « 
Jaw since its use in certain compounds has been prohibited in the manuf 
ture of matches. Fluorine, the salts of which are among the most solubl 
substances known, is a normal ingredient of teeth. When ingested in ex: 
however, marked overgrowth of periosteum and deposition of coll 
bone occur outside of the normal bone. Such overgrowths may be s 
the jaws and peculiar mottling of enamel may be noted. These det 
occur in districts where the content of fluorine in the drinking water is hig] 
Water containing more than 1 milligram per cent is considered unsafe for 
drinking purposes. The malady affects the enamel during the preéruptive 
period. At present there is no known way to remove excessive amounts of 
fluorine from the water and some other source of potable water must | 
found. We should be extremely cautious in choosing a water-supply fi 
certain regions of the Rocky Mountains. 

Mention has already been made of hereditary bleeders, or hemophilia 
It is common knowledge that the royal families of Spain and Russia wer 


afflicted with this disease. The physician should know the dangers 
hemorrhage resulting from the extraction of teeth in such cases and 
cooperate with the dentist if necessary technical work is to be done. 

A disease of the blood and blood-forming organs, known as let 
frequently manifests itself first in the gums with hemorrhag« Phi 
may be called upon to treat the local condition. The physician atte 
such patients should warn the dentist in advance of the dangers of radica 
treatment of the gums and teeth until this fatal disease is under tempor 


lant 
(it 


control. 

Cancer and sarcoma may arise in the lips, gums, teeth, Jaws 01 
structures in the mouth and interfere with the function of mastication 
physician, in such cases, usually looks upon the dental problem as a secor 
one in view of the rapidly fatal course of the disease. However, 
protracted cases and especially if destructive operations are necessal 
active cooperation of the dentist is imperative. 

In fractures of the jaw the problems of early approximation 
ments, the realignment of teeth, and prevention of infection are o! 


(1 


importance. Here is the opportunity for real intelligent teamwork bet 
the physician and dentist. Often in complicated cases extractions ar 


sary and reconstructions are useful. 

We now come to a brief discussion of focal infection Phere 
no doubt that focal infection in the mouth and elsewhere may g! 
of Hippocrates 


rise 


to serious constitutional disease. From the writings 
Dryden,* Benjamin Rush and Billings and his followers, we hav« 


* Dryden, “ The throttling quinsy ‘tis my star appoints, ; 
And rheumatisms descend to wrack my joints. Suggestio1 
before the year 1700, showing connection between focal infection (quinzy ) 


Mentioned by Dr. M. H. Dawson 








Nes, 
f the 


ifac- 


luble 


CSS, 


S of 


n in 
Fects 
igh. 
for 
tive 
s of 
t be 
rom 





WHAT THE PHYSICIAN SHOULD KNOW ABOUT DENTAL PROBLEMS 393 


aware of their frequent association. That the practice of wholesale removal 
of teeth for suspected foci has been overdone needs no emphasis before this 
group. I have already mentioned the observations indicating that local lack 
of vitality may result from constitutional disease There can be no argu- 
ment with those who wish to remove a proved focus of infection for its 
own sake but in practice we have too often mistaken the cart for the horse. 
In any group of debilitated people we will find many who show several foci 
of infection and these local lesions are not limited to the teeth and sur 
rounding structures. If we can build up these patients generally, the local 
processes will usually become insignificant. 

The problem of pyorrhea alveolaris or, to use the more non-committal 
term, paradentosis, is still unsolved. How much of a role infection plays 
as a primary factor is undetermined. There is no doubt that infection may 
localize in the tooth and around the tooth, may extend to the soft tissues, 
and may penetrate the bones themselves. The physician who may see the 
patient first should be aware of the dangers of untreated infection and secure 
the advice and codperation of the dentist at the earliest possible moment. It 
has been my experience, on a number of occasions, to hear of some patient 
with osteomyelitis of the jaw who sustained a fracture during the extraction 
of a tooth. The explanation is that the patient usually goes to the dentist 
for “ tooth-ache ’ and if proper roentgen-ray films are not made, the in- 
volvement of the mandible is not revealed. It is the duty of the physician to 
know that in such cases the mandible is riddled with osteomyelitis from the 
time first seen, and that such results come from neglect of infected teeth or 
alveolar processes. The dentist is rarely to blame for such fractures. The 
destruction and deformity resulting from osteomyelitis of the jaw are fre 
quently extreme and a satisfactory outcome is a credit to medico-dental co 
operation. 

\ctinomycosis of the jaw is an infectious disease rarely seen in man 
The problem is a difficult one and the results may be unsatisfactory. 

Vincent's infection interests both physician and dentist. Too often 
the physician fails to recognize or treat properly the local infection in the 
mouth. The well trained dentist should be asked to cooperate. General 
measures may also be necessary and require the assistance of the physician 

Chronic atrophic or deforming arthritis and dental infection are fre 
quently linked in our treatises \fter many years of enthusiasm and 
frequent disappointment, the best medical viewpoint has shifted toward 
conservatism. If bacteria are agents in the cause of the arthritis, no one 


organism has been shown to be specific. We are now seeking more general 
or endogenous causes for this disease. Recently a deficiency of vitamin C 
has been suggested and this may well be a factor in causing the changes in 
the joints and in the peridental tissues resembling mild scurvy Further 


stud) will be needed to solve these problems 
In the foregoing remarks I have tried to show a few of the diseases en 
countered by the physician which introduce dental problems. With these, at 








) 
' 





394 WM. J. KERR 


least, the physician should be familiar. From the numerous studies |} 
undertaken in clinics and laboratories will come light upon the solution of 
the many problems which vex us. It is to be regretted that workers in th 
medical sciences have neglected a most important part of the body. — For- 
tunately, those few whose training has been along dental lines are making 
notable contributions in this field. When physicians recognize the impor- 
tance of the organ of mastication for the welfare of the body as a whole, 
there will be further contributions from the medical profession. 

This brings me to my closing remarks which pertain to the future of 
dentistry. It is inevitable that the training of dentists will begin on a wider 
basis of scientific education. The preclinical sciences, as organized in tl 
medical schools, will be prescribed with such training in the clinical branches 
as may be required to acquaint the student with man as a biological unit 
His deviations from the normal which constitute disease will demonstrat 
the man out of health. The great field of preventive medicine will be un- 
folded for the dental student. The technical procedures which are required 
will be developed along the way but his mastery of them will come after his 
biological concepts are well grounded. Dentistry will then become mori 
than acraft. The dentist will be, in fact, a specialist in medicine and on at 
equal footing with other medical specialists. The changes now going o1 
the dental schools of this country are healthy signs of a new orde1 
forward looking physicians should be ready to give encouragement an 
active support. What the country needs is not more physicians and dentists 
but better ones. We must cooperate to set high standards of professional 


attainment. We must harness science to our uses in the practice of our 
art. The resources of knowledge are almost unlimited. Anyone who is ob 


servant today knows that the discoveries of the future will dwarf thos 
the past. May the dental profession share in these epoch-making con- 


tributions. 
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A CASE OF DIAPHRAGMATIC HERNIA IN WHICH MARKED 
CYANOSIS AND DYSPNEA WERE THE PRE- 
DOMINATING SYMPTOMS * 


By Henry F. Stotri, M.D., F.A.C.P., Hartford, ( onnecticut 


It is of more value to the clinician to be acquainted with the varied clinical 
pictures which may be caused by a diaphragmatic hernia than to be fully in 
formed as to the details of its anatomical features, or as to the various proposed 
classifications of diaphragmatic defects. In the instance to be reported, the 
presenting symptoms and signs were unusually misleading; and it is from this 
point of view that the case seems worthy of record. 


E. V., female, aged 50 years, was admitted to the Hartford Hospital on May 9, 
1935, and died on May 10, 1935. 

Chief Complaint: Shortness of breatl 

Present Illness: Prior to one month ago the patient apparently had been in ex- 


ellent health. At that time she began to have some dyspnea on exertion. She 
unimized her symptoms, and the family was not alarmed until about a week betore 
idmission when the skin began to have a dusky color. She refused to have a doctor 
called until just before admission, as she claimed she “ felt well.” However, a slight 


r illness and she also had 


edema of the ankles was noted for the last two weeks « 
islight cough. There had been no nausea, vomiting or any complaint of pain though 
she had taken only liquid for a few days prior to admission 

Physical Examination: Fairly well-developed and nourished woman with extreme 
cyanosis suggesting somewhat chronic acetanilid poisoning There was no ade- 


iy or thyroid enlargement present. Respiratory excursion of the left chest was 


almost entirely absent. Over the lower two-thirds of the left chest anteriorly and 


- nd breath sounds. One observer 


poster rly there was a flatness with absent voice and breat!l 


letected a small area of tympany over the left apex on percussion. Over the right 


chest the breath sounds were very much exaggerated and there were moist rales 
throughout the lower half. Heart was displaced markedly to the right. Rhythm 
regular. Sounds were of “ tick-tack” quality. No murmurs heard. Blood pressure 
on admission was 190 systolic and 88 diastolic; subsequently it was found to be 


199 systolic and 80 diastolic. Spleen not felt. No demonstrable fluid wave in the 


ibdomen. There was considerable edema of the lower extremities 
Urine: specific gravity 1.014; albumin plus 3; numerous hyalin and granular casts 
Subsequent Course: Four unsuccessful attempts at thoracentesis in various areas 
were made, only 5 c.c. of thin, blood-tinged fluid being obtained he patient was 
immediately put in an oxygen tent with considerable temporary improvement in the 
cyanosis. Pulse was of good quality, 92 to 104. Respirations were rapid and 
shallow. Notwithstanding stimulation, the patient died about 30 hours after ad 


Missior 


ceived for publication November 13, 1935 
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The cyanosis and dyspnea were so extreme that before making an exai 
tion, one wondered if one were dealing with a case of Ayerza’s disease. 


ever, the physical signs seemed conclusive of massive hydrothorax. Th 


tient’s age and the relatively insidious onset seemed to favor an effi 
associated with a malignant growth, though an effusion of tuberculous 

and a hydrothorax from cardiac failure were also considered. Our impressior 
however, was that the cardiac failure was not primary. The roentge 


Fic. 1. 

films were a good deal of a surprise in that they did not show as much flu 
the degree and extent of dullness suggested but they revealed a large ; 
of air which could not be demonstrated by physical examination. Th« 
clusions of the Roentgenological Department were: “ A left-sided hyd 
mothorax with evidence of old fibrotic infiltrative changes in and adjacent 
the right hilum together with arteriosclerotic changes in the aortic arch.” 

The note of Dr. Morris T. Root, who examined the patient with me 
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after admission, expresses our confusion. “ Even after seeing the roentgen 
rav, | was unable to elicit resonance over the upper part of the chest where 
air was reported; also I could not elicit succussion sounds. These facts, with 
the absence of fluid in chest tap, I was totally unable to account for.” 
Notwithstanding the fact that the previous health of the patient was stated 
to have been good, it was felt by most of those who saw her that there was 
probably a malignancy present with mediastinal involvement and some unusual 





1 and 2. Both the posterio-anterior and lateral views show air and fluid withi 
Lh } 


heart to the right. The air 1s 
Within the stomach and the fluid is the gastric and intestinal contents. The spleen and pan 
Creas contribute to make the dense shadow below. Ther: also a suggestion of old in 


itrat at the hilus of the right lung. The right lower lobe appears partially atelectatic. 
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he lett pleural cavity and marked displacement of the 
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thickening of the pleura which prevented the fluid from being obtained a1 
usual signs of hydropneumothorax from being elicited. Yet no one felt at ; 
sure as to what was the underlying cause. 

Immediately following death, the house physician, who was much distur! 
by his failure to obtain fluid, made further attempts. Thinking he had 
ously not gone low enough, he introduced the needle first into the ninth inter- 


space, two inches from the spine, and obtained about 400 c.c. of cloudy, cafe- 


R. Lung 


Heart 


Fic. 3. After removal of omentum, stomach seen occupying the upper part 
left thoracic cavity, with colon below. Note very small amount of lung (right); t 
lung is completely collapsed. 


au-lait colored fluid which became thick and muddy resembling liquid 
though having no odor. A second tap made anteriorly produced fluid ver) 
similar but with a definite odor of gastric contents. A third tap made 1 
the second interspace anteriorly yielded 100 c.c. air. (He thought that in going 
so low he had introduced the needle below the level of the diaphragm the 
stomach anteriorly and the large bowel posteriorly. ) 
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Postmortem Examination; The autopsy summary performed by Dr. Perry Hough 
was as follows: “ General Description: There are many recent needle scars in the left 
chest anteriorly and posteriorly. There is a two plus pitting of both legs. On open 
ing the thoracic cavity the left pleural cavity is seen to contain the entire stomach, 
situated in the posterior half and apical region. Overlying this there are about 50 cm 
of transverse and descending colon with attached omentum. In the left lower portion 
f this pleural cavity is the spleen and a portion of the tail of the pancreas is likewise 
included. These organs have entered the left pleural cavity through a defect in the 
left diaphragm measuring 17 by 12 cm. The edges his defect are smooth, firm 
ind fibrous, apparently congenital. No evidence of 1 nt laceration Che leit lung 
is completely atelectatic and contains a scar in the region of the apex suggesting an 
old healed pulmonary tuberculosis. The heart is entirely he right of the midline, 
weighs 430 grams. The pericardial fluid is not remarkabl here is a definite 
hypertrophy of the right ventricular musculature measuring on the average 11 mm 
inthickness. The left ventricle is 19 mm. in thickness. There is a two plus dilatation 
of both ventricular cavities. The myocardium everywhere ; z normal and the 
valves are competent. Pancreas: Is ot normal size 1 section appears quite 
hemorrhagic, somewhat opaque. This probably represents congestion. The other 

minal viscera show no gross pathology Right Lung: Weighs 460 grams 
4s compared to the left weighing 120 grams is compensatory hypertrophy, 

ially of the upper lobes and on section a two-plus congestion. No inflam 
itory reaction present. Microscopical Autopsy: Kidneys, spleen, pancreas and liver 
a normal microscopical structure except for a two to three plus acute passive 
ongestion. Lungs: Moderate congestion and edema Atelectasis of left lung Sec 
from the apical region of the left lung shows dense scar tissue with 
odular areas which contain amorphous calcium deposit ggesting an old healed 
pulmonary tuberculosis with no evidence of activity at present. Heart: Micro 
opically normal.” 


DISCUSSION 


The actions of the heart, lungs and hematopoietic system are to a consider- 
ble degree reciprocal. When the surface for gaseous exchange in the lungs 
is markedly cut down a compensation may be partially achieved by increasing 
the number of erythrocytes or by increasing the rate of blood flow through the 

In time, this will cause ventricular hypertrophy and possibly dilation 
is occurred in the case here reported. As the distention of the stomach and 
lon increased, the heart was pushed so far to the right that it compressed all 
ut the right upper lobe. 

SUMMARY 


j 


\ fifty-year-old woman who, as far as known, had always been in good 
health, entered the hospital with severe cyanosis and dyspnea after an illness of 
nly two weeks. There were no symptoms referable to the gastrointestinal tract 
except that she had been taking only fluids prior to admission. The physical 
signs were those of an enormous hydrothorax on the left with displacement of 
the mediastinum and contents to the right he inability to obtain fluid by 


thoracentesis during life was surprising in view of the marked flatness but readily 


explainable when the true condition was revealed. The aspirating needle, gently 
introduced in the usual manner, pushed the thick-walled viscus ahead of it and 
only with a vigorous thrust, after death, was the wall penetrated. 

Autopsy showed diaphragmatic hernia (probably congenital) with the 
stomach, colon and spleen and tail of the pancreas occupying the left thoraci 
cavity. Death was apparently due to over-distention of the stomach and colon 


with resultant extreme anoxemia and cardiac failure 
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HEREDITARY DYSTROPHY OF THE HAIR AND NAILS IN SIx 
GENERATIONS * 


3y Henry Joacuim, M.D., F.A.C.P., Brooklyn, N.Y. 


CHUCES 


In the August 1935 issue of the American Journal of the Medical § 
M. E. Hobbs, of Saint John, N. B., Canada, reports a case of hereditary ony- 
chial dysplasia with a genealogical chart extending to four generations including 


35 members, of whom 11 were affected. I have observed a case in which this 


condition was accompanied by alopecia which was traced through six generations 


CASE REPORT 


E. S., female, 24, married, French Canadian, was admitted to the Cumbe 
Hospital on February 11, 1935, complaining of lower abdominal pain, dysmenorrhea 
Since birth there was an almost complete alopecia of the scalp witl 


and backache. 
This was accompanied by deformities 


absence of axillary and pubic hair. 
finger- and toe-nails. 


l'ic. 1. Dystrophy of the finger-nails. The tunnelling of the nails is show 


Family history: A similar condition is present in her grandmother, tw 
aunts and mother. ‘The patient has five brothers and two sisters who are unat 

by this abnormality. Baldness and nail deformities are recorded in six generat! 
originating in a woman (E. C.) who had 10 children, five of whom had this cond- 
tion (four girls and one boy). In the third generation of 10 children, three gir! 
two boys were affected. In the fourth generation of nine children, four g! 
cluding the patient’s mother (H. D.) and one boy suffered from this anomaly. !0 
the fifth generation of 11 children, three girls, including the patient (E. S.), were 
In the sixth generation of two children, one girl was recorded as 

The patient’s mother is an epileptic, and one brother who has | 


affected. 
this condition. 
hair and nail development is mentally defective. 


Past history: The patient’s weight at birth was three pounds. The delive: 


* Received for publication December 30, 1935. 
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normal. As a child she had measles and pertussis. She is subject to hives from fish 
and oysters. Her menses began at the age of 13; they were of seven days’ duration 
until her marriage four years ago after which they decreased to four days. They 
have occurred every 28 days and have been accompanied by lower abdominal pain 
and backache. She suffers from leukorrhea. She is sexually frigid and submits 
to intercourse from a sense of duty. She has been pregnant on two occasions. The 
first pregnancy was artificially terminated and was followed by sepsis. The second 
pregnancy ended in a miscarriage following a fall. The patient is subject to severe 
pounding temporal headaches. Her vision is poor, that of the left eye being blurred 
since childhood. She suffers from dyspnea and palpitation on exertion and since 
her marriage is weak and easily fatigued. She is habitually constipated. Within 


the past year she has lost 10 pounds in weight, is nervous at times and flushes easily. 


She has had thyroid medication. 


Fic. 2. Dystrophy of the toc 


Physical examination: Patient is well-nourished and of fair complexion. The 
scalp reveals a generalized alopecia with a few fine hairs varying in length from 
one-eighth to four inches. The eyebrows are practically absent, the eyelashes are 
sparse. Exophthalmos is present, more marked in the left eye. Her skin is dry 
except in the axillae and palms of the hands which are moistened by perspiration. 
A few fine hairs are present on the lips and chin. Breasts, heart and lungs are 
negative. Pulse and temperature are normal. The abdomen reveals no abnor- 
malities. Vaginal examination discloses a slight discharge, cervix moderately eroded, 
with a tender, walnut-sized, irregular mass to the right of the uterus. This mass is 
diagnosed as a fibroid. The finger-nails are pitted and arched and convexly lifted 
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from the nail bed, causing a tunnel-like appearance. The toe-nails are atrop! 
small. 

Laboratory data: Roentgen-ray of the skull revealed flattening of the floor 
sella turcica. The pelvic bones were negative. Blood Wassermann test wa 
tive. The blood sugar was 90 mg. on a fasting stomach, and after a glucose t 
test it was reported as 151.5 mg. at the end of one-half hour, 121.1 mg. in o1 
and 119 mg. after two hours. Smears from the cervix were negative for gor 
The basal metabolic rate was minus 31. Eye examination revealed a slight un 
contracted visual field of the left eye. The blood pressure was 100 systolic 
diastolic. The urine showed occasional pus cells. Hemoglobin was 90 per « 
red cells numbered 5,160,000, and the whites 9500 with 73 per cent of polynu 

Therapy: Patient received five injections of antuitrin S, in doses of 1 
cutaneously. This treatment was discontinued because of pelvic pain which 
sitated surgical intervention. A laparotomy was performed. A right tube 
abscess and a left hydrosalpinx were found at operation. Smears and culturs 
the pus were bacteriologically sterile. Convalescence was uneventful. The 
was discharged from the hospital on March 31, completely recovered f: 
operation. 





The accompanying chart is a genealogy of the patient obtained f1 
mother who had in her possession a record of the family tree. No 
record is available to determine which of the cases were those of alope: 
deformity or both. 


SUMMARY 


A case of hereditary dystrophy of the hair and nails is presented. 
is included showing the family tree of 43 members of her family with 


fering from this disease during a period covering six generations 


I wish to thank Dr. Walter F. Modrys, my former resident at Cumberland 
for obtaining the family tree for me, and Dr. David Bellin, my present resident 
in publishing this case. 
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THE NEPHROSIS SYNDROME ASSOCIATED WITH TERMINAL 
UREMIA * 














By Paut H. Wosika, M.D., Chicago, Illinois 








NUMEROUS cases of so-called “ pure,” “genuine” or “lipoid”’ nephrosis 


Mey 






have been described in the literature \ close inspection of these reveals that 
very few cases in adults conform to the rigid rules clearly stated by Leiter * in 
his review of the subject in 1931. Using the clinical criteria mentioned as 






necessary to establish the diagnosis, several authors have published reports of 






~ St SU RTS -. 


groups of cases of nephrosis, whereas other authors equally interested in the 







problem of renal disease state that true “ lipoid nephrosis ” has never been ob 4 

served by them. Christian? in summarizing the reported cases, was impressed 

by the short duration of the illness and wondered what influence the terminal in- i 

er. ; : ee ‘ae. kd 

fections might have had in the final pathologic picture. He was led to the 

conclusion that nephrosis should be regarded as one of the varieties of chron } 
, BY 





nephritis and not as a distinct clinical entity. Using special stains in cases of 





- ae. 


clinical nephrosis, Bell* was able to demonstrate that the chief pathologic 


lipoid nephrosis is that 


lifference that exists between glomerulonephritis and 






in the latter “the glomerular capillaries are damaged but not completely ob 





structed.” 










lhe following case is reported because of the scarcity in the literature of , 
ases which both fulfill the requirements for the clinical diagnosis of nephrosis x 
ind have been subjected to careful pathologic study \n unique feature of 
this patient’s case was the termination in uremia which developed, under ob 
servation, without the usual elevation in blood pressure Che clinical data and ¢ 
sections were submitted to several pathologists specially interested in the renal 4 
problem, and their opinions and pathologic diagnoses are appended. i 

% 
; 













KE. P. F., a 25-year-old American-born housewife, entered the Peter Bent 
Brigham Hospital on January 27, 1933, complaining of swelling of the legs for three * 
weeks 5 
[he family history was irrelevant. The past history revealed that the patient 4 
id cle veloped asthma at the age of seven vears It llow11 9 a severe bronchitis Inter A 
ittent attacks of severe asthma had continued thereafter In 1927 she was admitted i 
the hospital because epinephrine and morphine failed to relieve an asthmatic : 
ttacl The physical examination showed emphysematous lungs and hypertrophied d 
tonsils. Roentgenograms of the chest confirmed the clinical findings of emphysema 
nd disclosed, in addition, a diffuse increased fibrosis at both bases The blood } 
Wassermann reaction was equivocally positive on two occasions The urine ex - 
mination was negative In 1929 she was delivered normally of a male child in ‘i 





nother hospital, but there was no record of a urine examination at that time In 





1931 the patient underwent a classical Caesarian section, at which time she was 





sterilized. The latter procedure was performed because chronic rheumatic heart 





disease with mitral stenosis had been discovered, and the dependent edema that had 





persisted toward the end of the pregnancy was attributed to the lesion. In October 





ceived for publication August 16, 1935 
From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass 
partment of Medicine, Northwestern University Medical School, Chicago, III 
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1932, she was admitted again to the Peter Bent Brigham Hospital because 
uncontrollable attack of asthma. She was treated with epinephrine, morphine, aut 
genous vaccine and various barbituric acid derivatives. The blood Wassermanp 
LJ 

Hint 


ton 


reactions, on three occasions, were one plus, doubtful and negative. The 
reaction was negative in all three instances. Lumbar puncture revealed no abnor 
malities of the spinal fluid. 

The patient’s health was fair following her discharge in October 1932, per: 
her to perform her daily housework, although daily attacks of asthma nece 
epinephrine injections. Several times in the preceding five years she had noted sligh 


edema of the ankles, and on January 5, 1933, she again noted edema of the 
} 


extremities. On January 19, after an injection of epinephrine in her leg, s 
that fluid was escaping from the hypodermic wound in amounts sufficient to s 
stocking. The edema steadily grew more marked, and on one occasion she 
swelling of her eyelids. In addition to the edema, there was blurring of visio1 
before the eyes and marked dyspnea, but these symptoms were relieved tem] 

by a watery diarrhea that followed the administration of magnesium sulphate. 
developed, accompanied by a decreased output of a dark colored urine. Occasio 
attacks of pain over the lumbar regions were relieved by hot water bags 
was a gradual but marked loss of strength. No antecedent history of uppet 
piratory infection could be obtained. 

The physical examination on admission showed the patient to be well deve 
and nourished, extremely pale and markedly orthopneic. There was marked « 
of the eyelids and conjunctivae. The ophthalmoscopic examination showed 
tinct discs, and the surrounding fundi were pale. There were no evidences 
vascular disease. ‘The breath was bland, and there was no oral infection. ‘The | 
was slightly enlarged, and on auscultation systolic and diastolic murmurs were | 


mais 


at the apex. The blood pressure was 110 systolic and 70 diastolic. Peri 
arteriosclerosis was absent. The examination of the chest showed the usual 
matic squeaks, and there were a few coarse rales at the bases. Marked soft 

edema was present in both legs, diminishing toward the upper thigh but present 


upper abdominal wall and back. 

On admission the patient was considered to be primarily a cardiac problen 
because of the edema, dyspnea and findings of mitral stenosis. She was menstruating 
and the discovery of urinary albumin and red blood cells was ascribed to this 
underlying lesion in the kidneys was not suspected until a catheterized specimet 
disclosed a specific gravity of 1.045 and a very large trace of albumin, numer 
casts of all descriptions and a rare red and white blood cell. A small amount 
doubly refractile lipoid material was detected. These urinary findings 
comparatively unchanged during the patient’s two months in the hospital 
phenolsulphonephthalein dye excretion was 42 per cent after intravenous administra 
tion. The fluid intake was limited to 1000 c.c. daily, and the output was cons 
around 200 c.c. in 24 hours. At the onset, the daily excretion of urinary prot 
6.1 gm. and this increased gradually to 20 gm. daily. 

The total protein in the blood serum was low, and the albumin-globulin rati 
reversed (table 1). The blood cholesterol was high but decreased terminall: 
iirst there was no appreciable retention of nitrogenous end-products but toward 
end the non-protein nitrogen reached 174 mg. ‘The first blood urea nitrogen d 
mination was 20 mg. per 100 c.c. Three days later the non-protein nitrogen v 
mg. per 100 c.c. The red blood count and hemoglobin determinations were 
in the beginning but diminished progressively. The blood pressure was neve! 
and steadily decreased to questionable readings of 40 systolic and 20 diastolic 
basal metabolic rate, using the patient’s ideal weight, was minus 19 per cent 
occasions. The Wassermann and Hinton reactions of the blood serum were d 


rel 


and no objective signs of syphilis could be found. 
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The patient was very cooperative, but failed to respond to the usual met! 
therapy. Although she received adequate amounts of digitalis, the drug had n 
Mersalyl (salyrgan) in 2 c.c. doses, given intravenously, increased the urinar 
put to 750 c.c., 1620 c.c. and 1780 c.c. on three trials, but because of the difficult 


countered in the administration by this route, it was given intramuscularly 


proved to be very painful, and, because it resulted in a urinary output of only 


the use of this preparation was abandoned. ‘Theophyllin (theocin) was 


without diuretic effect. A high protein intake was attempted but not well t 
and was without benefit. Southey tubes were used and abdominal paracentes 
performed. On one occasion 900 c.c. and 1075 c.c. of fluid were removed f1 
right and left pleural spaces respectively, relieving her dyspnea somewhat 
Her course in general was downhill. Four days before death she devel 
pericardial friction rub. There was no fever. She became more anemic, 
pressure decreased steadily, nitrogen retention increased, urinary protein ex 
to 32 volumes per 


increased, the plasma carbon dioxide combining power fell 
She became comat 


and there was generalized twitching of the body muscles 
died March 29, 1933, 62 days after her admission to the hospital 

The pathologic examination showed the skin to be of a wax) 
Anasarca was present; it was more marked in the lower 


pasty consistency. 


The pericardial cavity contained 75 cc. of a cloudy fluid with some fibr 


ities. 

pericardial surfaces were covered by numerous fibrinous adhesions 
The heart weighed 340 gm. The lesions present were 

valve, the leaflets of which were thickened and shortened 

mitral valve showed a small organizing vegetation, which was interpreted 

matic, but which might have been an acute bacterial vegetation \ few gram 

cocci were demonstrated in the blood clot near the vegetation but not in 


Phe endocardiut 


he fil 


portion of it. The aorta was uniformly elastic and showed only slight 
tion of the intima. There were no atheromatous plaques he peripheral 
were negative, and no signs of arteriosclerosis or syphilis could be found 
Microscopically, the lungs showed marked passive congestion 
bronchopneumonic infiltration. Streptococci were found in the sections 
acteristic changes of asthma were minimal. 
The spleen weighed 300 gm. and showed evidences of edema he mic 


} . ] ~ate 1; 1 
showed acute diltu 


and 


changes.were those of an acute splenitis. The pancreas 
creatitis with moderate acinar atrophy and fat necrosis 

The liver weighed 1950 gm. and was softer than normal. It presented a 
which suggested marked fatty metamorphosis Cher 


yellow mottled color 
microscopically, showed marked fat 


moderate congestion. The liver cells, 
morphosis. These fatty deposits were mainly periportal and central in location 


portal systems were everywhere almost completely surrounded by fatty 


although the elements of the portal systems were not remarkable 
in the central areas were the only ones reasonably well preserved 

The right kidney weighed 395 gm., the left 390 gm They were 
shape with the fetal lobulations indistinctly preserved. They were markedly 
very pale and of softer than normal consistency. The perirenal fat was ed 
and easily removed. The capsule was thin, smooth and glistening and was 
preciably adherent. After stripping the capsule, the kidney surface was 
The edges tended to evert. The cortex uniformly measured 12 to 13 mm 
The glomeruli did not stand out. The medullary rays were not disto1 


definition of the tubular striations was fairly well preserved, but 


my 
ihe 


rather pale. 
The microscopic examination of the kidneys showed edema 
but no increase in fibrous tissue. There were occasional foci of lymphoid c« 


neath the capsule and throughout the renal parenchyma, but there was ne 
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panying necrosis of tissue. Migrating polymorphonuclear leukocytes were scattered 
throughout the interstitial tissues. There was a marked generalized edema and a 
distinct interstitial fibrosis. The afferent vessels showed no sclerosis, and none were 
completely or partially occluded. The glomerular tufts were quite bloodless and 
shrunken, and the capillaries showed no endothelial proliferation. There was a slight 
hvalin thickening of the basement membranes [There were no atrophic or hyalinized 
glomeruli, but rarely a glomerulus showed some capsular proliferation and capsular 
adhesion. The glomeruli appeared surprisingly normal, and on the whole, the renal 
tissue was fairly well preserved. Characteristic chang f an acute or chronic 
elomerulonephritis were absent. The tubules were dilated hey contained an un 
usual amount of albuminous precipitate and numerot alin a cellular casts rhe 
tubular epithelium had an unusually high fat content ‘at was largely present in the 
cells and lumina of the convoluted tubules acuolizati and colloid degeneration 
were prominent throughout. Flattened, cubot lal, 1 nerated tubular 


lin ny cells 
were common. Necrosis and desquamatiot 


, , 
ioted 1n many held 


1. Section of the kidney (H 
and shrunken glomerular tuits, 
ng albuminous precipitate al d | l 


arteries showed no sclerosis and none wert luded. ‘There was no passive 


ngestion. The interlobar veins were almost completely occluded | 


bilaterally by 
The thrombi contained slightly hyalinized strands of fibrin and entrapped 


‘s. In one kidney a thrombus 


‘e interpreted as being of recent origin because they were, for the part, 


t 
~ Au ‘ ‘V ! i pci 


un 
ed. The renal parenchyma shov ric n 
Special stains of the kidney, such as phosphotungstic acid | 


hematoxylin, Lee 
Brown, aniline blue and Scharlach R, contri 1 little to the histologic study None 


Wolbach was impressed 


lemonstrated any significant glomerular cha 
by the interstitial edema, interstitial fi in the number of capil 
laries between the tubules and the slig! focal interstitial round cell infiltration 
lhese changes with the tubular vacuolization and fatty metamorphosis constituted the 
utstanding changes in the kidneys. 

od cultures and cultures from the kidney were 


( 


utomic Diagnoses: Tubular nephritis (lipoid nephrosis) ; thrombosis of intet 
ins. Vegetative endocarditis of the mitral val 1osis and insuf 
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ficiency. Pericarditis, fibrinous; bronchopneumonia (right, acute). Passive 
gestion of viscera; anasarca; ascites (750 c.c.); hydrothorax, bilateral, hyd: 
cardium (75 c.c.). Pancreatitis with fat necrosis (acute). Fatty metamorpl 


liver, marked. Occlusion Fallopian tubes (post-operative ). 


COMMENT 
Be 


No history of an inciting infection could be obtained in this case. 
of the numerous entrances into the hospital, repeated Wassermann rea 
were on record, and every effort was made to establish syphilis as the etiologic 
agent. At no time, however, could the Wassermann reaction be considered t 
be positive, and no stigmata of this disease could be found. No reason for th 
many weakly positive reactions could be ascertained. The absence of a chronik 
wasting disease made amyloidosis seem unlikely. ‘The postmortem examination 
confirmed the absence of these factors. In addition, there was no associ 
with the previous pregnancies that could be traced. 

The onset of the disease definitely occurred within the three months’ 
following the previous hospital admission, but was so gradual that the patien 
complaints dated from the time that the massive edema was present. The whol 
picture was complicated by the long standing chronic rheumatic heart diseast 
These, however, did not contribute to the patient’s death. 


and asthma. 
Clinically, shortly after admission, this patient was considered to be 
marked case of the nephrosis syndrome. ‘The scant initial elevation ot! 
blood urea nitrogen had been noted; and three days after admission the non 
The lack of response of this patient to the usual 


+ 


protein nitrogen was normal. 
However, with the development 


therapeutic procedures was no surprise. 
the azotemia that steadily grew more pronounced, the glomeruli were visualized 
as undergoing marked pathologic change; another example, then, of nephrosis 
developing terminally into glomerulonephritis. 

Pathologically, however, the kidneys were, in every respect, typical 
or “lipoid” nephrosis. The tubules showed 1 
The glomeruli, while not normal, could 1 


so-called “ pure,” “ genuine ”’ 
characteristic degenerative lesions. 
be considered to be characteristic of those usually seen in glomerulonephritis 
Evidences of a blood stream infection were noted, which had been 
pected clinically. There had been no fever. ‘The exact nature of this bacterial 
invasion could not be determined with certainty, but the belief that it 
streptococcal was based upon the finding of these organisms in the clots 
the mitral valve, the typical streptococcal patchy bronchial pneumonia and the 
demonstration of these organisms in the microscopic sections of the lungs and 
the inflammatory lesions of the pancreas and spleen. The negative blood cul 
tures cannot rule out the presence of this terminal septicemia. 

The unusual thromboses observed in the renal veins were recent in origin 
and the part played by these lesions in the uremia cannot be answered with any 


nine 


However, these lesions probably played a part in hastenin 


was 


y ne 
0 
bUliC 


degree of surety. 
the end rather than initiating the onset of the uremia. 
Because of our inability to state with certainty the factors leading to th 


uremia and their relative importance, we submitted the slides together with 


clinical history to several well-known pathologists interested in the 
problem. The following courteous and interesting replies were mad 
pendently, are illuminating and require no further comment. 
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(1) One stated, “ From the history and the slides, this seems to me to be 


unequivocally a case of chronic nephrosis (‘ lipoid nephrosis ’).” 
(2) Another considered the clinical and pathological aspects as represent 


ing nephrosis or degenerative Bright’s disease. The microscopic study, accord- 
ing to him, shows the kidney to be characterized by edema, tubular epithelial 
atrophy and degeneration and a heavy precipitate of protein and casts within the 
tubules. The extreme degree of edema and precipitated protein and casts gives 
the striking microscopic appearance. The venous thrombi were considered to 
be a possible explanation for the unusual histologic appearance even with the 
lack of passive congestion present, and the increase in venous pressure may have 
borne some relation to the edema of the ki 

(3) Still another considered the case ¢ ne of severe toxic nephrosis, not 
“lipoid ”; and suggested morphine as the toxic agent since it can produce a 
similar picture in susceptible individuals. (Although we administered morphine 
ointing to a chron 


+1 


frequently and freely, we could not gather evidence 


I 
morphine addiction nor to the possibility of ; pply other than what she re 


ceived at our hands for the treatment of the asthma According to the records, 
last hospital admission, 


i 


morphine was first administered in 1927. During her 
morphine or codeine was given from one to three times daily. ) 

(4) Another wrote, “ The kidney shows glomeruli which are typical of 
chronic lipoid nephrosis. The glomeruli show narrow capillaries, the narrow 
r being due, for the most part, to thickening of the capillary basement mem 


brane. . . . The tubules contain a large amount of precipitated albumin and a 


great many casts. The dilatation of the tubules may be due to obstruction by 
the marked renal 11 ficiency that developed 


the casts. In this particular case 
bably caused by obstruction of the tubules This feature is not 
a 


have n one case with a similar ob 


h 
seen usually in lipoid nephrosis, but 1] 
If th ere not ] it a kidney in this 


struction resulting in uremia. 


condition would show only a moderate clinical pi 
ture corresponds to what one would expect from the anatomic changes except 
that, as a rule, the blood pressure is elevated f renal lesion 
“In studying a large group of cases of is a great variety 


t+ycenntt 


f structural changes is found and it is not pos parate sharply the types 


1f the basement 


due to endothelial proliferation from those due to thickening « 
membrane. In many cases both the basement membrane and the endothelium 
take part in the capillary obstruction. There is, however, a fairly large group 
of cases which resemble this one in that the chief obstruction is due to thicken 
ing of the basement membrane. Personally, I do not believe that lipoid nephrosis 
is sharply separable from other forms of glomerulonephritis, but those in which 
the hasement membrane of the glomerular capillari prominently involved 
usually give a story as is present in your case.” 

(5) Another wrote, “ The marked albumit 


1 


elomerult 
were hyperpermeable in spite of the absence of demonstrable changes in the 

jority of them. The arterioles were likewise free from change. The re 
tention of nitrogenous waste products must have been due, therefore, to some 
cause outside the glomeruli and blood vessels. One or more of the following 
lactors may have been responsible :—(1) The diversion of water into the tissues 
caused the marked oliguria. The output of urine may have been insufficient, 
of urea. The 


+ 


even when greatly concentrated, to excrete a sufficient amount 


IS 5 TPT NE Ni, CIE OP cig a . 
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importance of this factor in this case can be determined in some measure | 
effect of mersalyl on blood urea. (2) Edema of the interstitial tissue . 
kidney was of sufficiently high degree to cause considerable increase in 
renal pressure with interference with the renal circulation. The fact th 
glomeruli were practically bloodless, in spite of the obstruction (thrombosis) 
the renal veins, suggests that this was an important factor in the ret 
(3) Plugging of the tubules with casts was of sufficient extent to be in 
In my opinion, increased 


luded 
among the possible factors in causing retention. 
intrarenal pressure due to edema of the kidneys themselves and oliguria du 
diversion of water into the tissues are the most important of the f 


+ 


mentioned. 

“In my opinion, this is a case of glomerulonephritis for 
reasons: (1) A limited number of glomeruli did contain epithelial crescent 
adhesions between the glomerular tufts and the capsule of Bowman. | 
casional foci of lymphocytic infiltration were present in the sections. 
presence of casts in such enormous numbers would seem to exclude this casi 


the foll 


) 


( ‘1 he 


rather definitely from the category of nephrosis. (4) Although the cholesterol 


of the blood was increased, the degeneration of the tubular epithelium was said 


to be fatty instead of lipoidal.” 


SUMMARY 


A woman, 25 years of age, developed the clinical picture of ne] 
typical in all respects except a slight questionable nitrogen retention which be- 
came marked terminally without, however, the expected rise in blood pressuré 
Death occurred after 62 days of careful observation in the fifth month of the 
disease. Postmortem evidence was found of a terminal, probably strept: | 
general infection. 

The kidneys showed tubular changes characteristic of nephrosis 
various interpre 


glomerular damage minimal or almost entirely absent. The te 
tions of competent pathologists especially interested in the renal problem illus 
trate the confusion surrounding the subject of nephrosis. In the case rej 
the microscopic picture commonly considered typical of nephrosis was associ 

with clinical findings (azotemia) usually produced by a form of glomeru 


nephritis. 
It would seem that the word nephrosis should be restricted t 
ive 


term for a clinical syndrome rather than be used as a descript 
entity. 


I am deeply grateful to Drs. H. A. Christian and J. P. O’Hare, on v 
case was seen, for permitting its publication, to Drs. S. B. Wolbach, J. P. 
Nadler, and M. H. Barker for their many valuable criticisms and suggestions and 
Margaret Driscoll who performed the chemical determinations. My thanks are 


the pathologists who were kind enough to review the case and submit to me their 
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EDITORIAL 


THE AMERICAN BOARD 

The American Board of Internal Medicine incorporated February 28, 
1936, completed its organization on June 15, 36. The officers chosen 
were Walter L. Bierring, M.D., Des Moines, ch: an; Jonathan C. Meak 
ins, Ml.D., Montreal, vice-chairman ; and O erry Pepper, M.D., Phila 
delphia, secretary-treasurer. These officers with the following six mem 
bers constitute the present membership of th vid P. Barr, M.D.., 
St. Louis, Reginald Fitz, M.D., Boston, Ernest ns, M.D., Chicago, 
William S. Middleton, M.D., Madison, Joh lu r, M.D... New Or 
leans, and G. Gill Richards, M.D., Salt i 

The term of office of each member shall be three vears and no membet 
shall serve more than two consecutive three-yeat 

The organization of the Board is the result of effective effort on the 
part of the American College of Physician inction with the Sectior 

Practice of Medicine of the American M il Association, and thes¢ 
two organizations are represented in the membership of the Board on a five 
to four ratio resp ctive ly. 

The American Board of Internal Medicine had previously received the 
ficial approval of the two bodies fostering i reanization, as well as that 
if the Advisory Board for Medical Specialti s and the Council o1 Medical 


Education and Hospitals of the American Medical Associatior 
| 


The purpose of the Board shall be the certification of specialists in 


shment of qualificati with 


feld of internal medicine, and the establi 
required examination procedure for such 

The value of such certification can 
traning and qualification for the practic as a specialty ; 
2) registration with proper designati \merican 
Medical Association; and (3 
for election to 


essential 


While the Board is at present chiefly concerned with th qualification and 
procedure for certification in the general field of internal medicine, it is 
intended to inaugurate immediately after July 1, 1937, similar qualification 

rocedure for additional certification in ¢ in of the more restricted 

pecialized branches of internal medicine, as gastroenterology, cardi 

metabolic diseases, tuberculosis, allergic di , et cetera. Such 

il certification will be considered only for candidates who have passed 

t the written examination required for certification in general internal 

medicine. The operation of such a plan will require the active participation 

and peration of recognized representatives from each of such special 
helds of medicine. 

111 
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Each applicant for admission to the examination in internal medi 
will be required to meet the following standards: 


General Qualifications 

1. Satisfactory moral and ethical standing in the profession. 

2. Membership in the American Medical Association or, by courtes) 
membership in such Canadian or other medical societies as ar 
recognized for this purpose by the Council on Medical Educatior 
and Hospitals of the American Medical Association. Except 
as here provided, membership in other societies will not be re- 
quired. 

Professional Standing 
1. Graduation from a medical school of the United States or Canada 


recognized by the Council on Medical Education and Hospitals 


of the American Medical Association. 

2. Completion of an internship of not less than one year in a hospital 
approved by the same Council. 

3. In the case of an applicant whose training has been received outsid 
of the United States and Canada, his credentials must be satis- 
factory to the above Council, the Advisory Board for the Med 
cal Specialties and the National Board of Medical Examiners. 

Special Training 

1. Five years must elapse after completion of a year’s internship 
hospital approved for intern training, before the candidate 1s 
eligible for examination. 

2. Three years of this period must be devoted to special training in In- 
ternal Medicine. This requirement should include a period ot! 
at least several months of graduate work under proper super- 
vision in Anatomy, Physiology, Biochemistry, Pathology, bac 
teriology, or Pharmacology, particularly as related to the practice 
of Internal Medicine; or it may include a period of at least sev- 
eral months of graduate work under proper supervision in In- 
ternal Medicine or in its restricted and specialized branches 
This graduate work may be carried on in any domestic or for- 
eign medical school, laboratory, hospital, clinic or dispensary 
recognized by the Council on Medical Education and Hospitals 
of the American Medical Association as offering appropriat 
facilities for this type of postgraduate experience. 

3. A period of not less than two years of special practice in the field of 
Internal Medicine, or in its more restricted and_ specialized 
branches. 

The American Board of Internal Medicine does not propos 
to establish fixed rules for the preliminary training of candidates 
for certification in this field. Broad general principles for trait 


¢ 


ing, however, may be outlined, although such suggestions as art 
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made must of necessity be subject to constant changes reflecting 
the dynamic nature of the specialty. 

A sound knowledge of Physiology, Biochemistry, Pharma 
cology, Anatomy, Bacteriology, and Pathology in so far as they 
apply to disease is regarded as essential for continued progress 
of the individual who practices Internal Medicine The mere 
factual knowledge of Medicine and its basic sciences is not suffi 
cient. The candidate must have had training in their use in 
furthering his understanding of Clinical Medicine. This implies 
practical experience under the guidance of older men who bring 
to their clinical problems ripe knowledge and critical judgment. 
Preparation to meet this requirement adequately may be even 
more difficult to obtain than the so-called scientific training I 
may, however, be acquired in the following ways 

(a) By work in a well-organized Hospital Out-Door Clinic 

conducted by competent physicians ; 

(b) By a prolonged period of resident hospital appointments 

likewise directed by skilled physicians ; 


(c) By a period of training in intimate association with a 


well-trained and critical physician who takes the 


trouble to teach and guide his assistant rather than to 

require him only to carry out the minor drudgery of a 

busy practice. 
Board does not consider it to the best interests of Internal Medi 
cine in this country that rigid rules as to where or how the train 
ing outlined above is to be obtained. Medical teaching and 
knowledge are international. The opportunities of all prospec 
tive candidates are not the same. Some may have the oppor 
tunity of widening their knowledge by a period of study abroad 
Others, at the other extreme, may be restricted to a comparatively 
narrow geographic area and their more detailed training must be 
obtained in short periods scattered over a longer time. AI- 
though it is laid down that at least five years must elapse between 
the termination of the first intern year, and when the candidat« 
is eligible to take the examination, a longer time is advisable. 
The Board wishes to emphasize that the time and training are 
but a means to the end of acquiring a broadness and depth of 
knowledge of Internal Medicine which the candidate must dem 
onstrate to the Board in order to justify it in certifying that he 
is competent to practice Internal Medicine as a specialty. The 
responsibility of acquiring the knowledge as best he may rests 
with the candidate, while the responsibility of maintaining the 
standard of knowledge required for certification devolves on the 


Board. 
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Method of Examination 
The examination required of candidates for certification as spe 
in Internal Medicine will comprise Part I. (written), and Part I] 
tical) or (clinical ). 
Part I. The written examination is to be held simulta: 


in different centers of the United States and Cana la at 


will include: 
(a) Questions in applied Physiology, Physiological ( 
try, Pathology, Pharmacology, and the cultural a 
of medicine. 
(b) Questions in general Internal Medicine. 
The first written examination will be held in December, 1936, and « 
dates successful in this written test will be eligible for the first 
tical or clinical examination which will be conducted by members « 
Board near the time of the annual session of the American Coll 


ysicians at St. Louis in April, 37. Another written examinatior 
Phy oe \pril, 19 \notl tt 


will be held in February, 1937, followed by a practical test in I 
phia in June, 1937. 

The fee for examination is forty dollars which must accompa 
application, and an additional fee of ten dollars is required whet 
certificate is issued. 

Application blanks and further information can be obtained 
dressing the office of the chairman, Room 1210, 406 Sixth Aven 
Moines, lowa, U. S. A. The organization of the American b« 
Internal Medicine is largely due to the initiative of the Ameri 
lege of Physicians, and as such, will be regarded one of its most 
while accomplishments. 

The certification procedure will distinctly influence the Standa1 


Fellowship in the College and likewise be a motive force towards | 


ideals of internal medicine in America. 
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A Handbook of Urology. By Vernon PENNELL. 224 pages; 13 X19 cm 
Macmillan Company, New York. 1936. Price, $2.75. 


This small handbook represents an attempt to place in the hands of students and 
practitioners a simple outline of the facts which must be accumulated and evalu 


in the process of reaching a diagnosis in the field of urology. It contains mu 

value. The chapter on genito-urinary tuberculosis is of especial interest. On the 
other hand it seems open to criticism that a discussion of the venereal diseases is not 
included. Moreover, in view of the object of the book there is a disproportionate 
amount of space devoted to description of operative procedure and not enough cor 


sideration of pathology and of diagnosis. 


W. H. 


New Pathways for Children with Cerebrai Palsy. By Gu Lapys Gace Rocers 
Lean C. Tuomas. 167 pages; 14 X 20.5 cm. The Macmillan Company, Ne 
York. 1935. Price, $2.50. 


The practical management of cerebral spastic palsy has always been difficult due 
to the medical condition of the patient, the psychological reaction of the parents a1 
the few therapists available with a suitable attitude toward and aptitude for the \ 
slow and complicated procedures. The authors have presented most completely an 
thoroughly the principles of treatment which have been known but which have 
been well coérdinated. The book is very interestingly written so that even the t 
nical angles will be understood by the average layman. 

All the various types of apparatus employed are so simple that they ca 
duplicated in the home, and their use is easily understood. The extensive and variable 
list of games and methods of developing mental and physical coordination will | 
tremendous aid to technicians, parents and clinicians. 

Of particular interest is the chapter entitled ‘“ Responsibilities of the Parent 
which briefly but forcibly states the essentials of proper care of the spastic child 
the home. ‘ Robin Hood’s Barn” must be a most fascinating and interesting place 

The appendix offers a simple but accurate record system for recording improve 
ment changes. The bibliography is broad and complete. The reviewer believes 
this book is an important addition to the literature of cerebral palsy. It cover 
field generally neglected by the medical profession. It is recommended to physic! 


and parents. 


Allergy of the Nose and Paranasal Sinuses. A Monograph on the Subject of Allergy 
as Related to Otolaryngology. By Frencn K. Hanser, M.D., M.S. 820 page 
18.5 X 26 cm.; with 58 illustrations and 3 color plates. C. V. Mosby © 
Louis, Mo. 1936. Price, $10.00. 


dis- 


The title of this work suggests that its scope is rather narrow, limited to 
cussion of allergic manifestations in the nose and sinuses. The secondary title ex- 
presses more adequately its completeness. Fifteen of the 35 chapters are 
to the nose and sinuses, 20 to the subject of allergy in general, without specific ret 


1 tea 
devoted 


erence to the upper respiratory tract. 

The author has assembled and organized a great mass of information on 
physiology, biochemistry, cellular reactions, and bacteriology of the nose and | 
sinuses, in the normal, allergic and infected states. The discussion of the ¢ 
drugs on nasal physiology is interesting and important, as it emphasizes the 
fulness of certain local applications commonly used in the nose. The cl 
histology and histopathology is fully illustrated. 


++ 
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yf allergy in general The origin and 
d methods of testing, are 


Chapters VIII to XV review the subject « 
levelopment of our concept of allergy, history taking 
fully and clearly presented, without the confusion frequently seen in writings on this 


afl 


subject. 
if tation he cytology ot 


Chapters XVI to XX discuss the nasal manifestation of allergy, 
differential diagnosis and sinus complications in allergy, with 


the nasal seé¢retions, iplicati 
ie chapter on the roentgen-ray examination of the sinuses. Other chapters on urti 

allergic lesions of the ear, and 
Chapter XXX, on 


aria, headache, bronchial asthma, bronchoscopy, 
llergy and immunology in ophthalmology round out the work 
treatment, is very complete. 

rhe final chapters are devoted to the subject of hay fever; botany and geography 
f offending plants, chemistry, immunology, symptomatology, diagnosis, and treatment 
{ hay fever. 

The reviewer feels that this book is a valt » contribution. The literature is 
overed fully, digested well and presented clear]; t 1 rtainl) most complete 


work on an important subject. 
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GIFTS TO THE COLLEGE LIBRARY 


Acknowledgment is made of the receipt of the following gifts to the | 
Library of publications from members: 
Dr. Frederick T. Lord (Fellow), Boston, Mass.—1 autographed book, 
Pneumonia and Serum Therapy ” ; 
Dr. Herman O. Mosenthal (Fellow), New York, N. Y.—1 autographed 
“ The Diagnosis and Treatment of Variations in Blood Pressure and Nephriti 
Dr. Julius P. Dworetzky (Fellow), Liberty, N. Y.—l1 reprint; 
Dr. Norbert Enzer (Fellow), Milwaukee, Wis.—14 reprints ; 
Dr. Marjorie E. Reed ( Fellow - Plymouth, Pa.- em reprints ; 
Dr. Ramon M. Suarez (Fellow), San Juan, P. R.—1 reprint 
Dr. Jacob Gutman (Fellow), Brooklyn, N. Y.—* Seventh Supplement 
Modern Drugs ’ 
Dr. Philip B. Matz (Fellow), Washington, D. C.—1 reprint; 
Dr. Jacob Greenstein (Associate), Providence, R. [.—1 reprint; 
Dr. John S. Hibben (Associate), Pasadena, Calif.—1 reprint: 


Dr. Bert F. Keltz ( Associate), Oklahoma City, Okla.—1 


WASHINGTON ACADEMY OF MEDICIN! 


The Washington Academy of Medicine, Washington, D. C., has been org 
with a membership limited to 60, of whom one-half must be non-medical 1 
workers in medical science. It is one of the objects of the Academy to brins 
men and such physicians more closely together. Dr. William A. White (Fel 
President. In addition to Dr. White, among the Charter members, appear 
lowing Fellows of the College: 

Dr. Walter A. Bloedorn Dr. Matthew W. Perry 
Dr. Walter Freeman Dr. Charles R. Reynolds 
Dr. Edgar E. Hume Dr. Perceval S. Rossite 
Dr. George W. McCoy Dr. Joseph F. Siler 
Dr. Earl B. McKinley Dr. Walter L. Treadway 
Dr. William J. Mallory 

Among its medical members also are 11 Fellows of the 


Surgeons. 


ALPHA GAMMA Mu ALPHA 


A new organization, Alpha Gamma Mu Alpha, a postgraduate medical f1 
was formed at Kansas City during the last meeting of the American Medical 
ciation. The stated object of this Society is “to promote thought.” Ther 
dues, and the initiation fee is one dollar. Meetings will be held when and 
the American Medical Association meets. Members must belong to their Cou 
State Medical Societies and the American Medical Association. Dr. Art! 
Guedel, Beverly Hills, Calif., is President; Dr. LeRoy S. Peters (Fellow) 
querque, N. M., is Secretary-Treasurer; and Dr. John W. Shuman ( Fello 
Angeles, Calif., is Delegate. 


A ss 


Dr. Charles J. Bloom (Fellow), New Orleans, La., as a faculty membe1 
Southern Pediatric Seminar, lectured and conducted clinics on July 27 through 
2, inclusive, at Saluda, N. C 

$18 
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Dr. Bloom participated in the Postgraduat 
Flint-Goodridge Hospital of Dillard University 
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Dr. Francis M. Pottenger (Fellow), Monrovia, Calif., has been elected Pre 
of the American Association for the Study of Internal Secretions. 


Dr. Hugh S. Cumming (Fellow), formerly Surgeon General of the U. S. Public 
Health Service, has been elected President of the Pan-American Conference 
National Directors of Health. 


Dr. William S. Middleton (Fellow), Dean of the University of Wiscons 
Medical School, Madison, delivered the first Harry A. Sifton Memorial Lecture 
the Milwaukee Hospital, May 21, on “ The Tools with Which We Work.” 


Dr. T. M. Durant (Associate), formerly of Tucson, Ariz., has been appointed 
Assistant Professor of Internal Medicine at Temple University School of \ 
Philadelphia, Pa., effective August 1. 


Dr. Lewis H. Hitzrot (Associate), formerly of Philadelphia, has accepted th 
Medical Directorship of the Mercersburg Academy, Mercersburg, Pa., effective Se 


tember 1. 


Dr. Langley Porter (Fellow), San Francisco, has retired as Dean of the U 
versity of California Medical School, but will continue his affiliation with an emeritus Min 
status as an adviser in administration and research. Dr. W. McKim Marriott ( Fel Mis 
low), St. Louis, succeeds Dr. Porter as Dean. “ms 
Neb 


: ; Nev 


Dr. Henry A. Christian (Fellow), Hersey Professor of Theory and Practice of New 
Physic, Harvard University Medical School, will deliver the third Frank Billings ~ 
Lecture of the Thomas Lewis Gilmer Foundation before a joint meeting of the I! 
stitute of Medicine of Chicago and the Chicago Society of Internal Medicine, October 


26, on “ Edema, Diuretics, Diuresis.” 


Via 
yew 
\ et 
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Ores 

Dr. Leo Loeb, Edward Mallinckrodt Professor of Pathology, Washington Un- we 
versity School of Medicine, St. Louis, and the 1935 John Phillips Memorial Medalist Sout 
of the American College of Physicians, has announced his retirement at the end 0! Sout! 
. 1é@nn 
hexa' 
tah 
Dr. Matthew Shapiro (Associate), New York City, represents Internal Medicine Verm 

in a group of physicians appointed by the Board of Directors of the Associated Hos wren 
pital Service of New York to serve in an advisory capacity, especially regarding th West 
eligibility of subscribers to services under the hospital plan. Wisce 
Wvor 


ls 


this year. 


( 

Dr. Cecil Striker (Fellow), Cincinnati, Ohio, has been appointed Chairman 0! Ha 
a special committee on diabetes formed by the Public Health Federation of Cincin ~ 
nati, in cooperation with the Academy of Medicine of Cincinnati. The Committe Pue 
will establish a bureau of information for physicians and the public, to cart 
study of the morbidity and mortality of diabetes and to promote public health ¢ 
tion concerning the treatment of diabetes. 
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Dr. Francis G. Blake (Fellow), Sterling Professor of Medicine, Yal 
New Haven, was awarded the honorary degree of Doctor of Science 
College at the past June commencement. 


Dr. John Walker Moore ( Fellow), Dean of the University 
of Medicine, has been given the University 1936 Award of Merit 
tion, the following is quoted: “ significant contribution through reseat 
vascular functions; establishment a decade ago of the student unit systen 
instruction; effective and stimulating teaching.”” Dr. Moore has been o1 
of the University since 1915, having been Professor of Medicine since 1923 
since 1928. He is a graduate of the University of Pennsylvania School ot 


1912. 


Dr. William B. Castle (Fellow and John Phillips Memorial 
1933, of the American College of Physicians) has recently been aw: 
degree of Doctor of Medicine by Utrecht University. 


rded the 


Dr. Martha Tracy (Fellow), Dean of the Woman’s Medica 


sylvania, has resumed active duty after a year’s leave of absence 


Dr. Charles W. Burr (Fellow), Philadelphia, has been appointed 
Wilson, a member of the advisory staff to supervise treatment of patient 
Philadelphia Hospital for Mental Diseases at Byberry 


Dr. Martin E. Rehfuss (Fellow), Dr. Henry K. Mohler (Fellow 
Baldwin L. Keyes (Associate), all of Philadelphia, have been advanced | 


\ 
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loronto, has been elected to Fellows 


William Devitt (Fellow), Allen) 


ration of American Sanatoria 


lumbia 





COLLEGE NEWS NOTES 
OBITUARIES 
DR. JOHN DENNISTON WILSON 


Dr. John Denniston Wilson (Fellow), Scranton, Pa., died June 20, 
1936, of coronary artery disease. He was born in Indiana, Pa., on October 
13, 1879, attended the Indiana State Normal School and later graduated from 
the Jefferson Medical College of Philadelphia in 1905. From 1906 to 1908 
he was Demonstrator in Pathology at Jefferson Medical College; from 1905 
to 1908, Assistant Pathologist at the Philadelphia General Hospital; in 191 
he went to Scranton and became affiliated with the Scranton State Hospital 
and continued the association for twenty-five years. He was a Consultant 
at the Carbondale General Hospital and the Nanticoke State Hospital. Hi 
had pursued postgraduate study at Koenigsberg, Berlin, Vienna and at th 
University of Pennsylvania Graduate School of Medicine. He was a mem 
ber of the Lackawanna County Medical Society, Pennsylvania State Medical 
Society, the American Heart Association, the American Medical Associa 
tion, and had been a Fellow of the American College of Physicians sin 
1928. He was a volunteer during the Spanish-American War, and serve 
on the Medical Advisory Board during the World War. 

Dr. Wilson had attained a position of prominence in the medical pri 
fession of his City and community. He took an active part in the affairs oi 
his local society and was instrumental in bringing leading medical men t 


Scranton. 


DR. ARTHUR BROWN CHASE 


Dr. Arthur Brown Chase was born in Lynn, Massachusetts, on Februar) 
19, 1870. After attending school there he entered Harvard University 
School of Medicine, where he graduated in 1892. He interned for tw 
years at the Lynn Hospital, and then remained for twelve years in his 
native city in private practice. He then went first to Atchison, Kansas, and 
later to Oklahoma City, where he remained the rest of his life. He married 
l‘lorence Aldous (who survives him) on July 9, 1910. 

He was a member of the Men’s Dinner Club, a thirty-second degre: 
Mason, a member of the Episcopal church, Alpha Kappa Kappa Medical 
Fraternity. He was made a Fellow in the College of Physicians in 192, 
and was also a member of the Southern Medical Association. 

He has been connected with the University of Oklahoma School 0! 
Medicine, after coming to Oklahoma City, in varying capacities up unt 
1926, when he was made a Professor of Clinical Medicine. In 1936 


he was made Professor of Medical Ethics. 

He took an active part in organized medicine, regularly attending meet 
ings at home and abroad. He was a past president of the Oklahoma Count) 
Society and was Councillor of the State Association at the time of his death 
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He gave freely of his time and talents in furthering the cause of organized 
medicine. 

A chronic heart lesion curtailed his activities, so he perfected himself in 
Cardiology. He was known well and most favorably in the State, as well 
as out of it in that particular branch of medicine. 

For the past two years he had been noticeably failing in health, but kept 
on with his work until July 8; on leaving his office, he fell and hit his head 
on a concrete pavement, producing a sub-arachnoid hemorrhage. He im- 
proved for a week and a faint hope was held for his recovery, when he began 
to sink and died July 20. 

Dr. Chase was a genial soul and loved by his confreres. He especially 
liked to talk to medical students, interns, and those interested in medicine, 
and wielded a powerful influence for good with those with whom he came 
incontact. His numerous friends feel a great void since his passing. 

Lea A. Riery, M.D., F.A.C.P., 


Governor for Oklahoma 


DR. MARTIN J. SYNNOT 


Dr. Synnott, the son of the late Mr. and Mrs. Joseph A. Synnott, was 
born in Great Neck, Long Island, in 1869. His parents moved to Montclair 
when he was one year old and he resided in that vicinity thereafter. He 
obtained his preliminary education in the public school of Montclair and 
graduated from the Montclair High School in 1887. Following this he 
entered Yale University from which he graduated with a B.A. degree in 
1892. Two years later he obtained his M.D. degree from the College of 
Physicians and Surgeons of New York City. 

In 1905 he received an M.A. degree from Yale which was followed by 
further graduate work abroad in the various clinics of Edinburgh, Berlin 
and Vienna. He also studied at St. Mary's Hospital, Paddington, London, 
and at the Harvard Medical School. 

Dr. Synnott was a prolific writer of medical articles and kept in clos 
touch with everything medical or pertaining to public health in Essex 
County and was a member of the Montclair Board of Health 

He entered the World War as Captain and was discharged as Major 
in 1918. At the time of his death he was Colonel in the U. S. Army 
Medical Reserve Corps. 

Dr. Synnott was a member of the Essex County and New Jersey Stat 
Medical Societies, the American Medical Association, the American Thera- 
peutic Society and the American Pre ictological Society He was elected a 
Fellow of the American College of Physicians in 1923 


At the time of his death he was proctologist at Midtown Hospital, New 
York City, and Chief, emeritus, of the Medical Staff of St. Vincent’s Hos 


pital and had practiced Gastroenterology and Proctology for thirty-six years 
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He was a member of the Immaculate Conception Church, Knights of 
Columbus and the American Legion. 

Dr. Synnott’s first wife, the former Miss Jane Agnew of Paterson, died 
in 1923. He married Mrs. Eleanor Southworth Hopkins in 1925, who 
survives him. He is also survived by a son, Paul A. Synnott of Port 
Chester, N. Y.; a daughter, Miss Jane Synnott of Montclair, and a step-son, 


Ralph Hopkins, and a step-daughter, Miss Natalie Hopkins of Montclair 


Both the medical profession and the College have incurred a great loss 
in his untimely death. 
CLARENCE L. ANDREws, 
Governor for New Jersey 





